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Lock Joint Head Stamping—How 
to Make It and the Tools for It. 
BY W. A. WARMAN AND THOS. A. DICKS. 
The question of stamping vs. forging 
having been pretty definitely settled, we 
do not feel it necessary to discuss it at any 
length here. The process we shall de- 
scribe gives a stamping in which the metal 
is thicker by 10 to 20 per cent. at the points 
of greatest strain. The sizes are all exactly 
the same and perfect tube fits are assured. 
The metal must be of the best quality and 
absolutely flawless, or it cannot be drawn 

to the desired shape. 

It will be noticed that the joint in this 
piece is so made that the only objection 
worth mentioning against the stamped 
piece is removed; that is to say, the joint 
is rigidly held in its proper position dur- 
ing the brazing operation, by the locking 
pieces shown in the engraving of the 
piece herewith presented. 

To make this stamping, the blank is 
sheared in pieces 5% or 5% inches long, 
from stock 3% or 3% inches wide. The 
stock must be dead soft, cold-rolled, thor- 


THE FINISHED PIECE. 


oughly annealed after cold-rolling. We 
have tried several makers and have found 
but two who make this stock to perfection. 
Our blank is drawn in the die, Fig. 1, to 
the full depth wanted in the finished 
Stamping. (See Fig. 1A.) 

It may be well to give, as we go along, 
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some attention to methods of making 
these tools, based on our own experience. 
Veteran tool makers who have had experi- 
ence in similar lines may not find much of 


NUMBER 8. 


by the cast-iron block cap. F, Fig. 1, isa 
gage for locating the blank, and is made 
the same thickness as the stock to be 
drawn. D is a_ holding-down plate, 


IN VARIOUS; STAGES. 
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DRAWING DIES 


value to them in this, but such men are 
comparatively few and we beg their par- 
don in advance. 

Fig. 1 consists of the die A, held down 


Fig. 3 


AND PUNCHES. 


pivoted on one of the studs E and slotted 
to swing under the head of the other stud. 
This plate is necessary to prevent the 
formation of wrinkles. 
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Fig, 4 
TRIMMING DIE, 
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Fig. 8 Fig. 9 


The dies, Figs. 2 and 3, fit into similar 
blocks, and require only fixed stripper 
plates supported by studs of sufficient 
hight to allow easy handling of the work. 
If the angle of taper indicated is used, the 
punch will invariably carry the work out 
of the die. This is quite an item, as it does 
away with the cumbersome knock-out. 

A great deal depends on the finishing 
and hardening of these dies. To harden, 
prepare a tub by placing a screen, such as 
is used for case-hardening, or any screen 
that will allow the water to get away free- 
ly, about 6 or 7 inches from the bottom 
of the tub; fill the tub with water almost 
to the screen; have a cone made of sheet 
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metal, with the opening at the small end 
somewhat larger than the opening in the 
die. The small end should have a disk 
with the edge turned down, so as to bring 
the opening central with the hole in the 
die. Coat the die with soap, and heat in 
a charcoal or gas fire. Just before the de- 
sired heat is reached, put on a little 


SECTION OF PIECE. 











Fig. 6 


FORMING DIE. 


cyanide of potassium. When you have as 
high a heat as your steel will stand, place 
your die in the center of the screen in the 
tub, place the funnel quickly, and pour 
cold water through the funnel, keeping it 
full, until you have filled the tub sufficient- 
ly to cover the die. 

These dies should not be drawn, as there 
need be no fear of cracking if hardened in 
this way. 

After hardening, these dies should be 
thoroughly polished. The final polish- 
ing is best when done in the direction of 
the draw, i. e., lengthwise through the 
hole. 

Following this operation, performed in 
Fig. 1, the piece is next upset, in Fig. 2, 
to the shape shown in Fig. 24. It is then 
annealed and upset, in Fig. 3, to the shape 
shown in Fig. 3A. 

We now trim it in die, Fig. 4, to 2 
inches wide by 4,% inches long; 4;°5 inches 
being finished size. This is an ordinary 
cutting die A, and a punch B, screwed to 
the shank D, having the guide pin C to 
center the work. The pin C should be 
made a nice easy fit for the hole in the 
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piece No. 34. Harden the die in the , 
dinary way and draw to a light stray, 
Fit the punch after hardening the 
Harden punch and draw to a dark-bro 
—nearly purple. 

The next operation is to bend to sha 
in the die, Fig. 5. This die, Figs. 5 an 
6, is made from a block 3 x 3% x § inc! 
Shape to the angle and mill with a 
inch circular cutter. After milling, clam 
to the face plate and bore the hole. H 
den in oil. 

The punch for it, Fig. 7, is composed of 
four pieces—the center piece A, the block 
B, and the fillets CC. The block B should 
be left in the shape indicated by the dotted 
lines d d d d, in order to get centers for 
planing. After shaping on centers, chuck 
on the face plate and bore the hole and fit 
the piece A. Put together and scribe for 
the fillets C C. 

This punch can be hardened only in oil 
with any degree of certainty. After har- 
dening in oil, drive out the fillet in the 
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acute angle and harden it in water, draw- 
ing to a light straw. This corner does 
practically all the work. 

The stripper for this punch is not shown 
in the sketch. All that is required for this 
are two pieces slotted and fastened to the 
sides of the punch with screws, on which 
they can slide. The lower ends should be 
curved so that when at their highest point 
they will just clear the upper edges of the 
stamping. Have fixed to the press a stop 
that will strike the upper ends of the slot- 
ted pieces about half-an-inch before the 
end of the up-stroke of press plunger. 

Fig. 9 is a plain tapered end punch, quite 
hard, and is used with die, Fig. 5. This 
punch should be well polished. This op- 
eration requires a stripper to slide on the 
punch, same as described for Fig. 7, ex- 
cept that it will require more movement, 
and may be fastened to a ring sliding on 
the punch. This stripper should strike 
the work in the bottom of the lower 
curves and close to the punch, as it wil! 
stick somewhat tighter to this punch than 
the one before. 

The next operation is to punch out the 
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bottom of the lug to }%-inch hole, with 
punch and die, Fig. 8, which are a simple 
die and punch. The die to fit easily inside 
drawn lug of stamping, and of suf- 


of th 
ficient hight to allow easy handling of the 
wor: 

After punching, this hole must be 
reamed to 4% or % inch. This reaming 


is necessary to relieve the strains put in 
by punching the hole; otherwise the end 
will split in opening. The punch shown 
in Fig. 9 is used with die Fig. 5 to open 
the end to size. 

The die shown in Figs. 10 and II trims 
it to finished size on the edges. Fig. 10 
shows front elevation, and Fig. 11 section 
of this die, which saves two facing opera- 
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New “Rules of Practice” in the 
United States Patent Office. 

The United States Patent Office has 
officially promulgated the revised “Rules 
of Practice,” under date of February 9, 
1897. The new rules are eighty-seven in 
number and take the place of a bulky 
book of 229 pages, besides numerous sup- 
plementary rules not counted. The evi- 
dent object has been to simplify and make 
niore definite the methods of procedure 
in patent matters and to make it easier to 
secure justice. 

As an illustration of what has been 
aimed at, the new rules Nos. 86 and 87 
are given, which are classed under the 
head of “Equity.” 


A 
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Fig. 14 





Fig. 13 


FORMING DIE AND PUNCH. 
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Fig. 15 
FACING ARBOR. 


tions in the lathe. The die is a built-up 
one, consisting of the two cast-iron pieces 
C C with the end blocks E E. Let into the 
inner faces of the plates C C are four steel 
shear blades D D D D, tapped and secured 
with cap screws. The punch is made to fit 
the inside of the stamping, which is shown 
in place ready for trimming. The short 
taper pin B is for bringing the work cen- 
tral; being short, with considerable taper, 
it will answer for any ordinary angle. 

We then face the end of the drawn lug 
in a trimming lathe on the mandrel, Fig. 
15. This has two bent pins for driving 
work. Use a side tool with plenty of rake 
and very little clearance. Fig. 5A shows 
the piece trimmed and faced. 


(Concluded next week.) 
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withhold from the inventor any portion 
of the full benefit of his invention. Its 
function is to draw the line with even 
justice between the two. 

“The foregoing rules are intended to se- 
cure this object, and therefore are to be 
construed and applied in that sense and 
toward that end.” 


A A aA 
The Marine Steam Turbine. 


The “Turbinia” marks a new departure. 
and apparently a success, in marine en- 
gineering. On a recent trial a speed was 
attained on a measured mile of 29.6 knots, 
or 34 miles per hour. The “Turbinia” is 
but 100 feet long over all and 9g feet broad, 
with a displacement of 42 tons. It has 
one water-tube boiler, with 42 square feet 
grate area and 1,100 square feet of heat- 
ing surface. The pressure at the boiler 
is 225 pounds, and at the engines it is 150 
pounds. Three shafts are used, each 
driven by a Parsons compound steam tur- 
bine. Upon each shaft there are three 
screw propellers of different pitches, the 
first of each set having the least pitch, and 
the last the greatest. These shafts run at 
2,400 revolutions per minute. The boat 
seems to combine two expe*iments in one, 
the first novelty being in the application 
of the steam turbine itself, and the second 
in the propellers, although the first may 
The British Ad- 


necessitate the other. 


























TRIMMING 


“86. The Office, to the extent of its 
jurisdiction, will consider equitable rights 
and apply equitable remedies, and when- 
ever the foregoing rules and the estab- 
lished rules of equity are at variance re- 
specting the same matter, the rules of 
equity will prevail, except in matters con- 
cerning the ownership or title of inven- 
tions, applications, patents, or interests 
therein. 

“ 87. It is the design of the constitu- 
tion and the patent laws to secure to the 
inventor, not that which is a matter of 
common right, nor the property of 


another, but what he himself has created. 
The duty of the office is to grant nothing 
which already belongs to the domain of 
the public, but, on the other hand, not to 
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Fig. 13 


DIE. 


miralty are reported to be much inter- 
ested, and to be investigating with a view 
to the adoption of the system for torpedo 
boats. 
A A A 

The apparent success of the under- 
ground trolley in New York seems likely, 
if confirmed, to make trouble for a good 
many existing overhead trolley roads. 
Many of these roads are only allowed to 
use the overhead wire on sufferance, and, 
in fact, in many cases, the charters of the 
roads provide for the installation of sys- 
tems dispensing with the overhead wires 
as soon as such systems have been proven 
practicable. In fact it seems likely that a 
general change to underground trolley is 
imminent. 





148-20 


A New Two-Spindle Lathe. 

In our issue of October 3, 1895, we de- 
scribed a two-spindle lathe, one spindle 
being placed higher and farther back than 
the main spindle, thus enabling the lathe, 
for occasional work, to swing pieces of 
much larger diameter than the lathe was 
primarily designed for. The lathe then 
described was made by the simple addi- 
tion of a bracketed bearing to the regular 
head-stock, and a bracketed barrel to the 
additional tail-stock 
of the lathe then 


for an 
The 


tail-stock, 


spindle. swing 


shown was 24 in. and 38 in., andsits suc- 
cess has been so great that it has warranted 
the designing and building of a new lathe 
throughout, embodying the same idea. 





This lathe is shown in actual use in 
the accompanying half-tone, and the job 
upon which it is engaged shows the adap- 
tability of the tool. The swing of the 
lathe is 26 inches for the regular spindle, 
and 44 inches for the auxiliary spindle. 
The swing over the carriage is 16 inches 
and 39 inches, and the lathe takes in 5 
feet between the centers for either the 
small or the large diameter. It may, of 
course, be made as much longer as may 
be ordered. The piece shown in the 
lathe is 30 inches diameter in the body 


and 4 feet long. It has already been 
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mounted on the centers in this same lathe, 
and the lower end faced off, while the 
upper flange has been turned all over. 
The piece is now mounted upon two 
cross-pieces on the carriage, and a tool 
carried by the face-plate is facing off a 
flange or flat face on the side, there being 
three such faces on the casting. The 
tool is fed out or in on the face plate by 
the star on the end of the screw, as shown. 

The lathe is a complete 26-inch lathe of 
heavy pattern, adapted for any of the usual 
work of such a lathe. It cuts threads from 
2 to 18, including 11% for piping. The 
upper spindle is powerfully triple-geared, 
making one revolution to two of the main 
spindle, or 22 to 1 of the cone. As the 


TWO-SPINDLE LATHE. 

upper spindle is set back, the tool post for 
the largest diameters is not brought out 
of its range in front, and is always firmly 
supported. An extra tool post is provided 
to bring the tool up to the hight of the 
center when necessary. The upper spindle 
is thrown in or out of gear instantly by 
the movement of a hand lever. The use 
of the two spindles gives double the range 
of both feeds and screw threads. The two 
standards extending down to the cabinet 
base, have been provided to give addi- 
tional stiffness to the bearings of the upper 


spindle. The tail-stock is also made un- 
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usually long and heavy, and it has a cr; 
movement along the bed. It is not : 
sary to speak of the minor details « 
lathe, which are up to date in all res; 
The lathe is built by J. J. McCabe, 14 |] 
street, New York. 
A A A 

Anarticle in the “Psychological Re, 
gives the results of some careful e: 
ments on the best conditions for a‘ 
ing fatigue in reading. It seems that ¢ 
less than 1.5 millimeters (nearly .06 i 
in hight should be avoided as mu 
possible, since visual weariness rapid); 
creases in reading letters smaller 
this. Size of type was found to be 1 
more important than intensity of illu 
nation, though, of course, the eyes 
strained if attempts are made to read 
semi-darkness. White light is better tha 
yellow, and daylight best of all. “Lx 
ing,” or space between lines, lessens t 
fatigue upon the eyes and the form of the 
type is of less importance than the thick- 
ness of the letters. 

A A A 

The late Alfred Nobel set aside by his 
will a sum amounting to nearly ten million 
dollars, to be invested, and the income to 
be devoted to the payment, year by year, 
of five lump sums as rewards for notable 


discoveries or achievements mainly in 
connection with science. The first prize 
is for the most important discovery in the 
domain of physics; the second for the 
principal chemical discovery or improve- 
ment; the third for the chief discovery in 
physiology or medicine; the fourth for 
the most distinguished literary contribu- 
tion in the same fields, and the fifth is to 
be allotted to whomsoever may have 
achieved the most or done the best to 
promote the cause of peace. Although Mr. 
Nobel was a Swede, all the prizes are open 
to Scandinavians and foreigners alike. 








ae? as 


ea I A ER 


pe sorr is tits 


oe 


aac Nate Saepieriees 





Februcry 25, 1897. 


The Use of the Grinding Machine. 
BY JOHN RANDOL. 
article I shall first give some 


In this 
jdeas and occurrences from my own ob- 
servati.ns and very limited experience in 


the usc of grinding machines, and in the 
latter part certain information given me 
by the Brown & Sharpe Manufacturing 


Company, who are very widely known as 
makers of high-class grinding machines. 
In some points, especially in the “little 


hill” idea shown in Fig. 1, the Brown & 


Sharpe grinding experts say I am wrong. 
As to grinding-room practice, which is, 
of course, all that is of actual value, it is 
impossible that the Brown & Sharpe 
grinding-room practice should be other- 


wise tiian correct, up to date, and that 
part of it which I give is of importance 
to all users of grinding machines, no mat- 
ter by whom their grinding machines 
were made. 

The grinding machine and the lathe are 
the only tools we have capable of generat- 
ing geometrically accurate surfaces. A 
piece of metal revolving on an unchang- 
ing axis, and subjected to the action of 
cutting tools so sharp as to be capable of 
removing metal without bending the re- 
volving body operated upon, and so dur- 
able as to retain their keenness of edge 
for a considerable time, must make a 
truly circular shape of some extent. If 
the piece of work does not revolve upon 
its own axis, the surface produced cannot 
be circular. If in connection with a piece 
of work revolving on a constant axis, we 
can combine a cutter-carrier which is 
capable of guiding the cutter in a per- 
fectly straight line, we can then produce 
perfect cones, and if we can bring the 
straight-line cutter guide into absolute 
parallelism with the axis of the revolving 
work, we can then produce true cylinders. 

In a lathe, the work is guided at the 
headstock end by the shape of the 
lathe spindle journals and boxes, one 
or both. <A _ lathe spindle journal 
may be oval, and there may be 
such irregularities in the spindle boxes 
as to render it impossible for a particular 
lathe to produce a truly circular form of 
finished work, and many lathe spindle 
journals are faulty; possibly a large pro- 
portion of the lathes in use have imper- 
fectly cylindrical journals, and hence are 
incapable of producing round work. In 
grinding, the work is often carried on 
dead centers, which are much more likely 
to permit the work to revolve on one un- 
changing axis than is a spindle journal; 
and here we have one point in favor of 
accuracy of the work done by the grind- 
ing machine as opposed to that done by 
the lathe, because, in practice, one end of 
the lathe work is invariably carried on the 
spindle journal. Work which is carried 
wholly on the face plate or in a chuck, in 
either the lathe or the grinding machine, 
depends for its circularity entirely on the 
perfection of the spindle bearings, and in 
this case neither machine has a theoretical 
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advantage. Practically, however, grind- 
ing-machine spindles may be supposed to 
be the move carefully made. The steel 
lathe tool is not so hard or so durable as 
the cutting edges of the grinding wheel, 
and the grinding machine thus gains an 
overwhelming advantage in its probabili- 
ties of producing round work, because of 
the increase of pressure on the work de- 
manded by the use of the less durable 
steel cutting edge.. 

It seems, on the face of things, that the 
grinding machine may be successfully 
used to perfect work partly finished on 
the lathe. The lathe tool is stronger; its 
cutting edge is more perfectly sustained 
and supported than are the cutting edges 
of the grinding wheel; hence the lathe 
can remove a much ‘greater weight of 
metal in a given time than can be taken 
off by a fine emery wheel, adapted to 
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nealed steel in a good lathe with an ex- 
cellent steel cutting tool, well lubricated 
with lard oil, can produce a cylinder of 
small diameter and length which is very 
nearly perfect—so nearly as to answer 
well for all save the most exacting service. 
But no steel cutting edge has sufficient 
durability to cover any considerable sur- 
face without re-sharpening. Ifa lathe cut 
is extremely light at the start, it soon 
runs out altogether,through dulling of the 
tool edge and the consequent increase of 
pressure on the work needful to make the 
less keen edge bite the surface. With the 
grinding wheel, the case is the exact op- 
posite; the cutting edges being of great 
durability, though not very strongly hela 
in place; hence a very light cut is suitable 
for the wheel, and the durability of the 
wheel cutting edges makes it certain to 
operative wheel 


maintain the original 
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Fig. 1. PRODUCTION OF NEARLY UNIFORM OVAL GROUND WORK. 























make finished surfaces of high-class ma- 
chine work. It is true that some descrip- 
tions of grinding wheels used in some 
forms of grinding machines can remove 
stock rapidly, but such grinding machines 
are not adapted to make such shapes as 
are commonly produced on the lathe, and 
it therefore seems to be correct to finish 
work slightly over size in the lathe, and 
bring it to exact size and truth in the 
grinding machine, and such is the well- 
proven fact. A very large part of the 
nominally round machine parts which are 
made in the lathe are used with some de- 
gree of success and satisfaction with their 
surfaces as the lathe leaves them, and an- 
other large class of lathe work surfaces are 
smoothed with hand tools, files, emery 
cloth, emery sticks, or emery laps. Those 
accustomed to the measurement of ma- 
chine work know that lathe work, either 
rough or smoothed by these hand opera- 
tions, is seldom very close to truth; such 
lathe work is invariably crooked, eccen- 
tric, out of round and generally untrue in 
different degrees of irregularity. A good 
lathe hand working a short piece of an- 
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Fig. 2. PRODUCTION OF VARYING OVAL “BOWED” SHAFT. 


diameter while traversing the entire sur- 
face of ordinary dimension work. 

With these premises granted, the task 
of finishing round work on the grinding 
machine would appear to be one of the 
simplest and most certain in the whole 
round of machine-shop operations, and so 
it really is, although the novice in the use 
of the grinding machine meets what seem 
to him to be most mysterious and unex- 
plainable difficulties. 

If the inexperienced user of the grind- 
ing machine attempts to inform himself 
by experiment, he finds different pieces, 
of approximately the same size and form, 
giving totally different results, and is 
therefore unable to formulate a theory 
covering the results in one case which is 
not disproved by the results in another 
instance. 

It should of course be fully understood 
that this article deals with small measure- 
ments, and that the words “true,” “ac- 
curate,” and so on, as here used, mean not 
the ordinary machine shop approxima- 
tions to correctness, but surfaces and di- 
mensions as close to geometric accuracy 
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as are demanded by the highest grade of 
machine construction at the present time, 
and that what is said must not be taken 
as in any way denying the extreme use- 
fulness and great economy of the grinding 
machine, nor is it intended to assert that 
skill and intelligence beyond the powers 
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to produce really true work. Yet many 
excellent mechanics, who are really well 
informed, and who well know the diffi- 
culties which always appear with the 
reduction of the error-limit of work, seem 
to have a kind of blind superstitious faith 
in the name-plate on the grinding ma- 


5 ss << 
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Fig. 3. GRINDING A MACHINE SPINDLE 


Fig. 4. GRINDING 


Fig. 5. 


of the ordinary skilled workman are re- 
quired to produce good work on the 
grinding machine. But there is a preva- 
lent idea that if a piece of work is finished 
on a good grinding machine, it must, of 
necessity, come off absolutely true. This 
idea is entirely erroneous. With the best 
grinding machines and the most experi- 
enced workmen careful attention is needed 


GRINDING A STEEL 


A CAST IRON CYLINDER. 


BORING BAR. 


chine, or, in other words, to believe that 
because, say for instance, Brown & 
Sharpe’s name is on a grinding machine, 
that machine will invariably and inevit- 
ably produce absolutely true work, that 
the straight round work will be ground 
straight and round, and the taper work 
will be truly conical and of the angle or 
taper to which the index is set. So fixedis 
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this belief in the perfection of the pr: 

of the grinding machine, that it is by; 
means an uncommon thing to hea: 
foreman say: “That piece cannot be 
of true; it has been ground.” Here ji 
actual case: A piece of work of combine 
cylindrical and conical surfaces was t 
made “true”; no error-limit was spec 
The customer brought it back, asse: 
that he detected errors in it. The : 
ager investigated the matter, found that 
piece had been very carefully finishe: 

a Brown & Sharpe universal, and ther 
told the customer that the work was « 
tainly perfect; the manager spoke 
such entire conviction that the custo: 
was convinced against the testimony of his 
own senses, and accepted the job, which 
afterward was proved to be untrue, pre- 
cisely as the dissatisfied customer had 
claimed. 

Suppose a shaft, say, 24 inches long by 
1% inches diameter has been carefully 
turned in the lathe and made straight and 
round in the machine-shop sense of the 
terms. It is put into the grinding machine 
to be finished. It is often the case that the 
grinding wheel cuts more ononeside of the 
shaftthan on theother side, and this makes 
the side where the heavier cut is made the 
warmest; and this difference in tempera- 
ture makes the shaft longer on the side 
where the heavier cut is being taken, and 
also swells that side out away from the 
axis of rotation, and so causes the grind- 
ing wheel to take a cut off the whole 
length of the side of the shaft on which 
the heavier cut first started, although the 
shape of the shaft at uniform temperature 
would not demand such a cut to bring it 
true, so that possibly much the greater 
part of the metal taken off the shaft by the 
first traverse past the wheel has been taken 
off in the wrong place. For the next cut 
starting at the same end as at first, the 
wheel may touch alike all round for a few 
inches, but will then begin to cut on the 
opposite side from the first cut, and keep 
this cut until near the other end of the 
shaft. This may be called the natural, 
normal operation of the grinding machine, 
to cut first Gn one side of a piece and then 
on the other side, turn and turn about, 
so long as dry grinding is continued. 

In illustration, a Western shop built a 
new grinding machine, and late in the 
afternoon the superintendent himself 
ground a cast-iron cylinder, 40 x 8 inches, 
which came out true, as nearly as the 
measuring tools in that shop could ascer- 
tain; the piece was supposed to be within 
a quarter of a thousandth of right, and 
the new grinding machine was pro- 
nounced a success. The next morning 2 
tool steel arbor, 40 x 2% inches, was put 
into the machine, which at once began to 
take cuts on opposite sides of the arbor 
alternately with perfect regularity, the 
wheel grinding through both the right 
and left travels of the wheel carriage, and 
the shaft being constantly oval. No one 
knew what the real trouble was, and vex- 
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atious delay and much needless expense 
followed, all of which would have been 
saved had the superintendent known the 
yalue of a large stream of water on the 


work at the point touched by the grinding 


whee! 

Many experienced tool-makers who are 
thoroughly accustomed to the use of the 
grinding machine on short work believe 
a stream of water unnecessary in many 
cases, but the fact is that nearly all grind- 
ing of circular work needs a large stream 
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length, as shown in Fig. 2. But as the 
grinding-wheel cut was, in the cases of al- 
ternate side-cutting which I tested, of sur- 
prising uniformity of depth from end to 
end of the cut, the shapecannot be a curve, 
but each increment of heat from the wheel 
must act on the work to keep the side 
which the wheel touches pushed out about 
the same distance constantly beyond itstrue 
location. This looks like a very question- 
able effect, as shown in Fig. 1, but it seems 
to be the only shape which could give a 


Fig. 6. GRINDING SMALL SPINDLES FOR INTERNAL GRINDING FIXTURES. 


Fig. 7. GRINDING SMALL TAPER HOLES. 


of water, and without this, differences in 
temperature of different parts of the piece 
being ground are always liable to govern 
the wheel-cut; whereas, to produce true 
work, the wheel-cut should always be gov- 
erned by the shape of the piece when at 
a uniform temperature throughout. 

Fig. 1 is given to show what must be the 
outline of the work when the grinding ma- 
chine takes cuts on each side of a round 


piece alternately. If the whole length of 
one side of a cylinder was uniformly 
warmer than the other side, the lengthwise 
shape would apparently be a true curve, 
and the grinding-wheel cut would, of 


course, be heaviest in the middle of the 


nearly uniform depth of cut, so as to make 
a piece uniformly two or three thou- 
sandths oval over the whole length of the 
alternating cut, which was the effect in the 
case mentioned. 

Telescope reflectors are tested by an 
image thrown from the reflector surface 
on a screen, and ifa finished reflector sur- 
face which, gives a satisfactory image is 
touched with the tips of the fingers of 
one hand, the image is instantly distorted 
at the points of contact, in a way that 
shows a little hill raised on the surface of 
the reflector at the points where the fin- 
gers warmed it, without any general 
change in the shape of the reflector itself. 
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So it seems possible that the wheel heat 
might make a little hill just where it 
touched the work, and so keep on, making 
hills where there really are none, and cut- 
ting one hill off only to make another 
hill to be cut off the next time the work 
turns over, and so on continually. At all 
events, the grinding wheel does some- 
times leave the work just as it would be 
left if the “little hill” theory which I have 
just advanced correctly stated the heat in- 
crement distortion of the work. 

In the Brown & Sharpe grinding room 
the workmen say, “It is within a quarter,” 
or “It is inside of a tenth,” not meaning 
a quarter or a tenth of an inch, but a 
quarter or a tenth of a thousandth of an 
inch; and if put to it, some of those work- 
men may possibly quarter the tenth, and 
so be pretty certain about the one-forty- 
thousandth part of an inch. When it 
comes to such figures, the grinding ma- 
chine, must, of necessity, be extremely ac- 
curate in construction, and such a degree 
of perfection is actually reached in the 
grinding machine that one-tenth o! one- 
thousandth of an inch in diameter can be 
surely removed by the use of the cross- 
feed adjustment. At the Brown & Sharpe 
shops these experiments were made: A 
1-inch plug was placed in the machine, 
ground round and straight, then meas- 
ured. It was again placed in the machine 
and one-twentieth of one-thousandth of 
an inch in diameter removed, by advanc- 
ing the wheel slide with the adjustment 
provided; then the adjustment was ad- 
vanced one-thousandth of an inch, and 
the measurement showed a reduction of 
that amount less one-tenth of one thou- 
sandth of an inch; another trial showed 
the same result, and another came nearer. 

Another machine was tried. In it was 
another wheel which was harder and 
sharper cutting. Several trials here 
showed a closer result. Several trials 
were made to remove one-tenth of one- 
thousandth of an inch, by moving the 
graduated wheel that amount; some of 
them were exact, while some were a 
fortieth over. These figures were the 
diameter of the work; the slide, of course, 
moving one-half that. 

In making such a small wheel advance 
towards the work as sghyq inch, the 
wheel slide must obviously not be gibbed up 
so closely as to make friction a prominent 
factor of operation. With a tightly gibbed 
slide, the motion is sure to be made by 
successive jumps, no matter how perfect 
the adjusting mechanism may be, be- 
cause the slide will stand still until the 
strain on the adjustment abut- 
sufficient to overcome the slide 
when the wheel slide will move 
a greater distance than is called 


tension 
ment is 
friction, 
forward 
for by the index. 

With this wonderful accuracy of cross- 
slide adjustment, and a work carriage 
moving in a right line, it is evident that 
failure to produce true work is not due 
to faults of the grinding machine, but to 
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changes in the axis of the work itself, pro- 
duced by localized changes of work tem- 
perature; and to obtain an accurate under- 
standing of present practice, the grinding 
room of the Brown & Sharpe shops was 
visited and many photographs were taken, 
some of which are here reproduced. 

Temperature change distortions of work 
are avoided by the very obvious expedient 
of applying a large stream of water at 
the point of contact of the grinding wheel 
and the work. Plainly as this remedy 
would seem to be indicated, it has taken 
a long time to make its value fully under- 
stood, because there are pieces which can 
be successfully ground dry. This led 
the workmen to wait, about applying the 
water, until the work began to be eccen- 
tric. It is now fully understood that the 
safe rule is to apply the stream of water 
always; and as all grinding machines by 
regular makers are fitted with the water- 
supply parts, it is no trouble whatever to 
use it in all cases, and so entirely avoid 
trouble. In fact, it may be said that the 
large stream of water is the one thing 
which makes the grinding machine al- 
ways reliable, and it is therefore manifest 
folly to wait until trouble begins before 
starting the stream on the work. With 
a large stream of water, wider face wheeis 
and heavier cuts can be taken, so that 
four or five times as much work can be 
done. 

Wheels and wheel speeds are a matter 
of great importance, the choice of each 
being matters for experience or experi- 
ment, so that no general rules can be 
given. Wheels vary from very soft to 
very hard, from coarse to fine, and the 
speed extremes may be given as ranging 
from 2,500 to 6,500 feet of wheel surface 
travel per minute. The wheel should be 
made of grains of such size as to cut the 
work with least friction and pressure, and 
of such grade of hardness as to cut over 
the required length of surface. Such a 
properly selected wheel, with its correct 
speed and plenty of water, will make 
round work. In general terms, when the 
wheel is taking a cut on one side of the 
work only, the remedy is to run work 
slow and take a very light cut with a lib- 
eral supply of water, and if the wheel is 
hard, narrow its face. When the work 
comes round, increase the speed of work 
and give the wheel full face cut with 
plenty of water. If the trouble returns, 
the cause is either too little water. too 
great a speed of wheel, or a too hard 
wheel. It is impossible to give specific 
directions to suit all cases. 

The engravings are from the Brown & 
Sharpe shops, and are given to illustrate 
the actual practice of that establishment in 
the use of its own machines, in the mat- 
ters of using water and the employment 
of steady rests and both traveling and 
stationary wooden bearers. Figs. 3 to 7, 
inclusive, are from the grinding room, 
and are all old-style machines. Figs. 8 
and 9 are from a machine placed in a bet- 
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ter light for the purpose of obtaining 
photographs. 

Fig. 3 shows the grinding of spindle 
bearings; a stationary lignum-vite bear- 
ing block, screw-adjusted, being carried 
on a stationary “bridge-tree,” which spans 
the traveling table, the wooden bearing 
block being placed to touch the spindle 
exactly opposite the wheel cut. Brass 
bearing blocks are preferable to wooden 
blocks in point of durability, but have the 
serious fault of being liable to scratch the 
work, and while both brass and lignum- 
vite bearing blocks are in use at Brown 
& Sharpe’s, the common practice there is 
to use lignum-vite. 

The large water pipe delivers a full 
stream, not a “dribble,” into the funnel 
supported on the front of the wheel guard, 


Fig, & TRUING A CUTTER PREPARA- 
TORY TO GRINDING, 


which conducts the water directly to the 
point of contact of the wheel and work. 

Fig. 4 shows the grinding of a cast-iron 
cylinder 4% inches diameter by 44 inches 
long. In this case no bearing block is 
used, and the large stream of water from 
the jointed pipe falls on the middle of the 
work in the line of the wheel-cut. 

Fig. 5 shows the grinding of a boring 
bar 19-16 inches diameter by 42 inches 
long. This bar was ground to one size the 
whole length within .0025 inch, using the 
micrometer. Bar is to run in four hard 
bushings; these bushings were ground to 
oor inch over I 9-16 inches, using plug. 
First, a place was carefully “trued up” for 
center rest, then the under bearings ot 
rest very carefully adjusted to just bear 
upon bar; then upper bearing just rested 
upon bar without pressure. About two- 
thirds of bar was ground, then turned 
about. In case of considerable stock to 
be removed, the bar would need to be 
twice turned about. The wooden bearing 
block was used here, as with nearly all 
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work, pressure upon the bar being regu- 
lated by the thumb screw, and the usual 
large stream of water was applied. The 
bearing block is stationary, opposite the 
wheel, being carried on a bridge-tree, as 
in Fig. 3. 

In regard to Fig. 6, Brown & Sharpe 
say: “Grinding spindles for internal grind- 
ing fixtures use ‘back rest,’ but do not 
‘follow’ the wheel; this is what is called a 
‘spring back rest.’ It is used on slender 
work, the spring keeping a light pressure 
upon the work and is regulated by the 
thumb screw. While this piece requires 
no accuracy at this point, yet similar work 
is done in this way, round and straight, to 
a limit of .0025 inch.” The work travels 
and the wheel is stationary, and the wood- 
en bearing-block stand is bolted directly 


as 


Fig. 9. USING CHUCK AND STEADY 
REST FOR GRINDING HOLE 
IN END OF SPINDLE. 


to the table, and so remains stationary 
with respect to the work. This piece was 
specified by the foreman of the grinding 
machines as a difficult job. The water 
pipe is shown; the water was cut off at the 
moment of photographing, as the stream 
obscured the outlines of the wheel and 
the work. 

Fig. 7 shows the internal grinding of 
small taper holes in the short cylinders 
seen standing on the grinding table; the 
holes are 5-16 inch diameter at the small 
end, and this job was also specified by the 
foreman as a noteworthy example. In- 
ternal surfaces are generally ground dry. 

Fig. 8 shows the truing of the teeth of a 
milling cutter by use of the “indicator,” or 
multiplying index needle, or lever, hav- 
ing its short arm in contact with the points 
of the cutter teeth, which are being tried 
preparatory to grinding the arbor hole 
true, the mill itself being clamped, by a 
washer and screw, to a “floating” face 
plate. The “floating” plate (adjustable in 
all directions) is placed upon the spindle 
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of grinding machine. A bolt is passed 
through the hole in milling cutter and 
spindle, and, with a nut on end, is made 
to hold the cutter to plate. With the lead 
hammer, the workman shifts the cutter to 


run nearly true, then uses the indicator 
as shown in picture. He places the indi- 
cator in position, and with his thumb at 


end of indicator pointer, feels motion of 
it as ue revolves the spindle. The floating 
plate is adjusted until cutter runs true 
with teeth; when this is accomplished, a 
ring strap, or clamp, is placed upon the 
cutter and bolted to plate by two bolts, 
the bolt removed from hole, and the hole 
ground. Before removing work, the 
wheel-stand plate is swiveled upon its axis 
sufficient to use the same wheel, and the 
side surface about the hole is ground. 
The cutter is then turned about, and while 
resting against this side surface on a true 
face plate, the other side is ground. A 
special plate for this purpose, with ex- 
panding arbor and means for drawing it 
in, thereby pulling the cutter against the 
plate, is supplied with Brown & Sharpe 
machines. 

Fig. 9 shows the machine in the act of 
grinding the hole in the same cutter, after 
being correctly adjusted by means of the 
indicatof and “floating” face plate. Fig. 9 
shows the truing of the rear bearing of a 
spindle preparatory to grinding hole in 
forward end. The picture shows the 
workman doing this with the indicator 
and independent jaw chuck. 


A A A 


Death from Blowing into a Steam 
Pipe. 

A plumber was recently killed in this 
city under peculiar circumstances. He 
was called in on account of a stoppage of 
a pipe connected with a boiler. The 
boiler fire was put out, and there was sup- 
posed to be little or no steam on. In the 
course of operations, the plumber put his 
mouth to the pipe and blew into it, when 
there was a sudden rush of steam, which 
entered his lungs, and he died in a few 
minutes by hemorrhage. 


Aaa 
A Swindler. 


Editor American Machinist: 

Some rascal is traveling around the 
country, passing himself off as Mr. F. F. 
Prentiss, of this company; he has a fac- 
simile of Mr. Prentiss’ card, and his signa- 
ture is a close copy of that of our Mr. 
Prentiss. This fellow is “beating” hotel 
proprietors out of their board bills, and 
may be attempting other. deviltry of a 
“confidence game” nature. We think you 
would be doing the public a good turn 
by publishing this notice. This man 


should be arrested on sight as a fraud, 
and we hope someone may see this notice 
and treat him as he deservs. 
CLEVELAND Twist DRILL Co., 
By J. D. Cox, Jr. 
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Proposed Extension of the Use of 
Compressed Air on Men-of- 
War—IL 


BY P. A. BARTLETT, P. A. ENGR., U.S. N. 


By running the main engine auxiliaries, 
fire, bilge and water service pumps with 
air, there is no need of engine-room blow- 
ers, fresh air being constantly supplied 
from these machines. There is also no 
heat from the many steam and exhaust 
pipes generally found in engine rooms. 
Thus the engine room, the hottest place 
in the ship, is made bearable, as many 
auxiliaries as possible being put inanother 
compartment, and pure, cool air supplied. 
The air and circulating pumps may be 
run regardless of any change or failure of 
the vacuum, thus doing away with the 
constant watchfulness now required, they 
having always a positive and definite 
power. No uncertain reducing valves 
are required, and the pumps can be 
started at once when needed, as in case 
of fire. 

The steering engine being operated by 
air, causes the room to be always ven- 
tilated and cool, and the engine is con- 
tinually ready for use at a moment’s no- 
tice. There is no reducing valve required. 
As there is a constant pressure, and the 
engine is designed for this pressure, regu- 
larity and constancy of action are assured. 
The after end of the ship is not heated 
to an unbearable degree in summer, as 
is the case where steam and exhaust pipes 
run long distances to the steering engine. 
There are not the leaky joints and long 
drain pipes to still more add to the heat, 
nor is there the waste of heat from the 
necessity of always having these drains 
trapped to keep the water out of the 
long lines of piping. 

The anchor engines, cranes and winches 
are particularly adapted for the use of air, 
being out in the weather, and the cylin- 
ders subjected to all degrees of tempera- 
ture. The cut-offs of these outdoor ma- 
chines can be quickly changed, so that 
a larger quantity of air may be used at a 
reduced expansion, thereby preventing 
too great a reduction of pressure, and the 
consequent formation of ice at the exhaust 
nozzle. The remarks with regard to the 
drainage and leaky joints particularly ap- 
ply here. There is also no need of care- 
fully draining these pipes every time the 
machines are used in cold weather, to 
prevent the freezing of water in the pipes 
and cylinders. 

The turret-turning engines and ammu- 
nition hoists are machines that need air 
for their motive force particularly, as they 
are under protective decks and inside ar- 
mor, and these passages and closed rooms 
that contain them are terribly hot and op- 
pressive. The magazines are also kept 
heated by the steam and exhaust pipes. 
Anyone who has been in an ammunition 
passage during drills in hot weather, will 
appreciate the difference between the use 
of steam and air for these machines. With 
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steam, the men in these hot places strip 
to a pair of trousers, many being bare- 
footed, and all are panting for air. The 
number of men, the closeness, the odors— 
that continually get worse—the slight 
leaks of steam here and there—causing 
the moisture that adds so materially to 
the general oppressiveness—all these 
make it a question as to how long men 
could live in such a place in action, with 
the added smoke, noise and hurry. At 
any rate, the conditions very materially 
reduce the amount of work per man. 
With air instead of steam in use, the tem- 
perature is reduced as low as may be de- 
sired by giving greater expansion to the 
air used in the machines, the air exhaust- 
ing from the machines going directly 
where most needed, keeping the rooms 
and passages pure. Men wear clothing 
as usual; odors are reduced; more work 
is done per man, and men do not wonder 
at what moment they will be overcome 
by the exhaustion due to the heat and 
lack of ozone. 

Air for use in working guns, in com- 
bination with water, has already been 
tried and has been made a success. The 
disuse of the hydraulic pumps and pipes, 
with accumulators that require constant 
attention and valves that rapidly groove 
and leak, saves an immense amount of 
trouble and labor, and gives the hydrau- 
lic room space for other purposes. 


The use of air combined with water, 
for getting rid of the ashes, is a great suc- 
cess and does away with one of the small 
but constant troubles on board ship. 
There is no longer the call to the ash 
whip, with the almost certain trouble of 
some kind before the operation is com- 
pleted, and the further trouble due to the 
uncertainty as to whether it may be con- 
venient to hoist the ashes at the time de- 
sired. It is all now in the hands of the 
engineer, and he arranges matters to his 
convenience. Besides, the whole opera- 
tion now takes five minutes, where before 
it was an hour, perhaps. 


The use of air for feed pumps is one of 
the most satisfactory. The fire rooms 
have a small but constant supply of fresh, 
cool air, and it is here that cool air is 
most seriously needed. 

An extension of the use of air in the fire 
room is proposed. The fire-room blowers, 
run by steam, are in the central plant 
room, so that the men on duty there may 
attend to them as well, and they may get 
proper care, and are where proper care 
can be given them. It is proposed to do 
away with the blowers for the fire rooms 
and use jets of air in the smoke boxes 
or front connections, one jet opposite 
the middle of each nest of tubes for the 
separate combustion chambers. This air 
is to be hot from the compressors, and is 
to pass over the tops of the boilers as well. 
This will assist in keeping the tempera- 
ture of the gases at the base of the smoke 
pipe up to the economic temperature, at 
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the same time allowing of longer tubes to 
absorb the heat of cumbustion. A valve 
near each nozzle, worked from the fire 
room, enables the draft to be controlled 
for each furnace, so that each one may be 
kept up to its share of the work, and the 
draft lessened for each furnace as it is 
fired, or the fire worked or cleaned. This 
induced draft has been shown to be better 
for boilers than forced draft. 


The ice machine, being in the central 
plant room, is attended by the same men, 
the air being drawn from the reservoirs 
by the primer pump, being already at a 
pressure of 60 pounds, giving a direct 
gain in economy to the machine. This ma- 
chine is run by steam for economy, and 
is in the coolest part of the room, the 
cooling rooms and ice-making boxes be- 
ing directly overhead on the next deck, 
so that the pipes are as short and direct as 
possible. 

With a pressure of 60 pounds, a strong 
draft of air from a hose is directed into 
the guns after the discharge and all smoke 
and residue is blown through the nozzles, 
this being a great improvement over the 
use of an electric fan. 

Air is used for the whistle and siren. 
There is never the trouble from water col- 
lecting in these pipes, nor of oil clogging 
the siren. They are always ready, no 
drains needing attention. The steam 
pipes, with their expensive coverings, 
valves and drains, are done away with. 


Air is used for conveying messages 


from one part of the ship to another. Im- 
portant messages may be instantaneously 
and surely conveyed, and answers re- 
ceived, in a very short time, solving the 
problem of communication—an impossi- 
bility in action by any method previously 
in use. The messages are at first hand 


and absolutely reliable, as signatures are 


appended and copies returned. 

The ordinary working launch is run by 
compressed air, the other one being run 
by steam for distant service, etc. The 
launch run by air comes alongside, and 
the air tanks are charged in two minutes. 
These are filled with air of the high pres- 
sure from the torpedo compressors, and a 
proper reducing valve enables the air that 
reaches the engine to have the pressure 
desired. The use of air in the launches 
allows of a very small engine that runs 
very rapidly and, consequently, occupies 
little space; it does away with all smoke, 
coaling and watering the launch, etc. 
The tanks extend all around the boat, 
and a large supply of air is thus carried. 
The launch is also a balsa when needed, 
practically unsinkable after the com- 
pressed air is reduced to atmospheric 
pressure in the tanks and the valves 
closed. The tanks are charged before the 
boat leaves the cradle, and the launch is 
ready to start away the moment it touches 
the water. It is an especially good life 
boat, one man being able to do the steer- 
ing and running the engine in an emer- 
gency. The tanks being kept charged at 
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sea, in case of a man overboard, the small 
launch is dropped, with one or more men 
in it, and it goes away rapidly to the 
rescue. Only one man is needed for the 
machinery, so that one man is saved for 
work on board ship. 


An extension of the idea of using air 
for launches would apply to torpedo boats 
for short distances; lack of smoke, and 
no smoke pipe to be sighted from a dis- 
tance, making these boats very effec- 
tive where there is a compressed-air 
plant. 

Another use for the air is found when 
a compartment is flooded and water comes 
in as fast as it can be pumped out. By clos- 
ing all openings of the compartment and 
forcing air into it at a pressure equal to 
that due to the head of water at the open- 
ing, the water may be forced down to the 
level of the hole, and men may enter 
through the air locks and work there in 
safety, endeavoring to close the opening. 
As none of the ships draw over 30 feet 
of water, a pressure of 15 pounds per 
square inch need never be exceeded, in 
which pressure men can work for hours 
with no discomfort. 

The heating, cooling and ventilating 
of the ship is done by an enlarged ice ma- 
chine or refrigerating plant. In cold 
weather the air from the compressor cyl- 
inder is driven through the heater coils 
and lines of piping, being allowed to es- 
cape by small jets, as desired, in each 
compartment for ventilation, each line 
having a return pipe to the compressor 
cylinder, so that the remaining air may 
be used again, the higher or lower de- 
gree of temperature giving a clear gain 
over air of atmospheric temperature. 
These jets flow from non-resonant mouth- 
pieces, which are swiveled so as to be 
pointed in any direction desired, the dis- 
charge being low in the room. In the 
case of cold weather, the expansion 
cylinder is cut off and the temperature 
of the air is regulated by the quantity 
of cooling water used. In hot weather, 
the expander cylinder is used and the cold 
air is driven through the heaters and lines 
of pipes in the same manner, cool air be- 
ing allowed to escape for ventilation and 
the rest returned to the compressor cyl- 
inder, as before. The temperatures of air 
having been determined closely by experi- 
ment for different conditions of weather, 
the man on watch in the central plant 
room knows very nearly what pressure 
to have on the lines at the machine. This 
may be readily changed as found desir- 
able. Greater or less amounts of heated 
or cooled air may be sent through the 
four circuits as signals are sent from com- 
partments on the different lines. It is 
found that the temperature can be ad- 
justed to any degree desired. In very 
severe weather, steam may be turned into 
the heaters, a valve allowing the returned 
steam and water to be trapped into the 
auxiliary exhaust line in the central plant 
room. 
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The Ratio of Wear on a Locomotive, 

The following is, of course, from the 
secular press. It is interesting, if not in- 
structive. The Albany “Express” tells 
the story: 

“A peculiar scientific experiment has 
been made with the famous engine ‘870’ 
of the New York Central Railroad at the 
shops at West Albany. Some months 
ago this large engine, which in the opin- 
ion of many well-informed railroad men 
excels even the famous ‘999,’ was taken 
into the shops and completely overhauled. 
It was taken apart completely, and every 
part of the engine, from the massive driv- 
ing wheels to the very smallest bolt and 
nut, was separately weighed. The heavy 
portions were weighed in the shops and 
the small parts were taken to a Watervliet 
avenue pharmacy, where they were 
weighed on the pharmacist’s scales. 

“The greatest care was taken by the 
machinists under the direction of Master 
Mechanic Buchanan to see that the 
weighing was accurate. When every 
part of the engine had been weighed a 
force of the best-skilled mechanics was 
put at work to reassemble the engine. 
When it was complete again it was put 
into active service. . 

“A short time ago the engine was taken 
back to the shops and mechanics were put 
to work dissecting it again. Once more 
every part was weighed. The scales of 
the pharamacist were brought into service 
again. When every portion had been 
weighed the record was compared with 
the former one. Then Master Mechanic 
Buchanan knew just how much the en- 
gine had lost in weight through the wear 
of a known amount of work. The records 
of the weights of the separate parts also 
showed which parts were subjected to the 
most wear. 

“The test cost many hundreds of dol- 
lars, but the New York Central was will- 
ing to spend the money in order that it 
might be able to know what parts of an 
engine wear out most quickly and in what 
ratio the several parts wear out. The ex- 
act figures have not been made public. 
There is no doubt that they will be inter- 
esting to mechanics and scientists.” 

We happen to know of a sewing ma- 
chine which has been in use in a certain 
family thirty-one years and does excellent 
work to-day. It is to be regretted that 
the several parts of the machine were not 
weighed in the beginning, so that by a re- 
weighing now its ratio of wear could be 
determined. In the first week’s use of 
the above machine it happened that all the 
parts of it were not properly oiled, and 
the cam which operated the feed got dry 
and, being cast-iron, “cut” quite badly 
before it was discovered. That cam wore 
much more in that first week than in al! 
the succeeding thirty-one years. Such 
things sometimes happen to locomotives, 
and are apt to play the mischief with com- 
puted ratios. 

The story probably indicates simply 








February 25, 1897. 


that some newspaper man has been “filled 
up” with a fake yarn by a fireman or 
switchman. The fact is, that if such a 
thing was actually done with a locomo- 
- cannot see how it could possibly 


tive, ¥ 
give any information upon the matter of 
wear not more easily obtainable by other 
meal 
A A A 
An Automatic Sprocket Wheel 
Cutter. 


Something of the magnitude of the bi- 
ndustry is suggested in the design- 
ing of the special machine which we illus- 
trate for milling sprockets, and in the 
further fact that these machines are made 
and operated in groups of four or eight 
upon a single base. The half-tone shows 
two machines. 


at 
cycle 
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ried on a segment gear meshing in a rack. 
The rack is moved by a swinging arm on 
a vertical rock shaft, which motion of the 
rack is by spring, and changes in index- 
ing are made by regulating the point to 
which the rack returns, so that more or 
less of the movement of the swing arm 
takes place before it meets the rack, the 
movement of the swing arm being con- 
stant. To lock the dial, a lock bolt, 
fitting into notches in the edge of the dial, 
is used, and this bolt is moved by a lever 
lying in a slot in the back of the slide. 
This lever, on the upward movement of 
the slide, rides over the projection and 
forces in the lock bolt, and thence holds 
it in under spring tension. On the down- 
ward stroke of the slide, this lever passes 
off the projection mentioned, and the ten- 
sion of the lock bolt is released and it is 


SPROCKET MILLING MACHINE. 


The sprockets to be milled are first 
bored and faced, and then clamped to- 
gether in gangs up to 9 inches long. The 
machine will cut pinions of eight teeth 
and sprocket wheels up to 12 inches in 
diameter. The slides carrying the sproc- 
kets feed up by cam and drop with a 
quick motion, so that little time is lost. 
The cutter spindle slides are adjustable in 
and out by screw, and have a graduated 
scale to assist in setting the cutters to 
proper depth. Each head or machine is 
independent, being driven by its own 
clutch, so that when the cutter is stopped, 
the feed and all stop with it. A constant 
stream of oil is directed on the cutters and 
the chips fall directly into the pan below, 
where the oil is drained to the reservoir 
and is pumped over again. 
1e indexing is entirely automatic, and 
wi!! be understood from the accompany- 
ing sketch. A ratchet of the same num- 
ber of divisions as the dial is fast thereon, 
and this ratchet is moved by a pawl car- 


thrown back by a spring. The machine 
is made by the Garvin Machine Company, 
New York City. 


A & & 

Combined Electric and Gas Dis- 

tribution. 

Mr. Nelson W. Perry, in a paper before 
the Northwestern Electrical Association, 
proposes a combined system of distribut- 
ing light and power, by means of electricity 
and gas. He points out that the great 
points of advantage which gas has over 
electricity, lie in the smaller percentage 
of loss in distribution over long distances, 
and in the fact that, by the gas holder, the 
gas companies equalize the demand on 
the generating plant and work it twenty- 
four hours a day at full load, while the 
electric plant is operated under full load 
during a small portion of the day only. 
The loss by electric transmission of the 
direct current over long distances, leads 
to the location of electric generating 
plants at the centers of the districts served, 
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where real estate is expensive and the cost 
of cartage of coal and ashes serious; while 
gas works, by reason of their small loss 
in the distribution of gas, are located at 
much more desirable points. 

Mr. Perry’s plan involves the conver- 
sion of the coal first into gas, by gas 










































































INDEXING DEVICE, 


works which, as at present, are to be lo- 
cated at the outskirts of the town, and 
which, by the use of gas holders, are run, 
as at present, continuously. This gas is 
then to be distributed to the electric sta- 
tion, where it is converted into electric 
energy by gas engines and dynamos. 

Owing to the necessity of having the 
capacity of the electric stations equal the 
maximum demand, and to the heavy real- 
estate charges, Mr. Perry calculates the 
capital expenditure necessary for supply- 
ing New York City with electric light 
by present methods to be not less than 
twice, and not improbably four times, 
than necessary for gas light. Incidently, 
too, he paints a rather dubious picture of 
the financial future of many existing elec- 
tric lighting companies. 
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Letters from Practical Ven. 


More Special Planing Jobs. 
Editor American Machinist: 
The articles in the “American Machin- 
ist” of June 25, 1896, and January 28, 1897, 
in which Mr. Jno. Randol describes some 








AMERICAN MACHINIST 


mandrel turned to fit its bore, and a seg- 
ment bolted in its place; the link A, con- 
nected to a planer, provided driving 
power, and with a supply of grease under 
rim, the planer was started—a portable 
planing head doing the rest. The faces 
of the ten segments were in this way ma- 




















February 25, 1807. 


same job were dealt with, using one side 
and one crosshead at the same time, 
Table B is clamped on the planer, the 
screw and worm being first taken out, so 
that the table can follow, with perfect 


freedom, the motion due to radius rod C, 
The motion of the table when first seen 









































SOME MORE SPECIAL PLANING JOBS. 


special planer jobs, call to mind some 
work of a similar kind which has come 
under my notice, and which may be of 
interest to some of your readers. 

Fig. 1 is a sketch of rig gotten up to 
turn or rather plane the face of a 50-ton 
fly-wheel, 30 feet in diameter and too large 
to swing in the largest mill in the shop. 
The ten segments of the wheel being first 
planed on the sides, ends and palms, were 
then erected and fitted on the floor, and 
the bolt holes drilled and reamed. This 
finished, a large portable platen was 
placed in the rear of planer and properly 
bolted to floor and braced. The wheel 
hub was next placed in position over a 


chined without the least trouble, and in a 
very short time. 

Fig. 2 shows the method employed to 
machine the faces of the bottom track of 
a metal receiver, again too large for the 
tools in the shop. B is a table taken from 
a large horizontal boring machine, and C 
is an old steel bar, 8 feet by 12 inches, 
found on the premises. D is a weight to 
keep down the bar. With the track casting 
bolted to platen, and the bar C carrying a 
small tool head and tool, and sliding on 
the platen, the rig was complete. Eight 
castings were in this way machined at 
a trifle above straight work in cost. 

Fig. 3 shows how the top tracks for the 
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appears a trifle puzzling, but the work is 
found to travel exactly in a circular path, 
the radius of which is determined by the 
distance from the pivot pin in the bar to 
the face of the work. 
H. B. ROBINSON. 
Sparrow’s Point, Md. 
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Engineers’ Business Efficiency. 


Editor American Machinist: 

The statements that you published in 
the issue of February 11th, concerning 
the cngineer’s lack of business efficiency, 
cre ito G. F. Goodhue, were interest- 
ine: and while he may have referred dir- 
ectly to the civil engineer, his remarks 
apply equally well to the steam engineer. 

fhe man in charge of a plant must at- 
ten. to details himself, if he would have 
them attended to at all, although this does 
not necessarily mean that he must do all 
of the work himself. I will mention some 
instances that will illustrate this point: 

A certain engineer became convinced 
that there was something the matter with 


the feed pipe to his boiler. It entered the 
front head, and passed to the rear of 
boiler, where it discharged into the body 
of water already there. At the first oppor- 
tunity he went into the boiler and found 
that the coupling just inside of the head 
was unscrewed, thus letting the pipe fall 
onto the tubes, and the feed water was 
discharged in a bad place. An examina- 
tion of said coupling showed that it had 
never been screwed on more than two 
threads; hence the trouble. 

In another case, an engineer had occa- 
sion to take the blow-off pipe out of one 
of his boilers, when he found that it held 
by less than two threads. When we con- 
sider the results due to a blow-off pipe 
“letting go” under pressure, we will un- 
derstand why he resolved to give such 
matters his personal attention thereafter. 

In another case a man employed on a 
steam plant, whom I can scarcely call an 
engineer, was entrusted with the duty of 
giving one of the engines more lead. Did 
he advance the eccentric on the shaft to 
accomplish the desired result? Not this 
time, for he simply took a cold chisel and 
cut out the ports, until it had the required 
lead. Was it not time for someone to 
look after details? 

An engineer who had charge of the ma- 
chinery in a large shop, found that one of 
the bearings was quite warm, and sent a 
helper to give his whole attention to it, 
as it must be kept running, if possible. 
The bearing was fitted with a common 
brass oil cup, having a concave cover. It 
was customary here to use tallow on all 
hot boxes, and when the engineer came 
around, some time later, to see how mat- 
ters were progressing, he found the helper 
(7) putting lumps of tallow on top of this 
cover, and watching them melt and run 
wn the sides of cup. 

Such instances might be multiplied, but 
hese are sufficient to show why I admire 
he engineer who attends to his work in 
rson and knows that it is done right. 
is quite possible that this class of men 
d no defender, as their work speaks 
cr itself, but calling attention to the rea- 
son for their conduct can do no harm. 

! regret to be obliged to admit that the 
tement, that “he is not always a student 
of human nature, and thereby fails to 
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manage and understand men,” is true in 
more cases than I wish it was, for, unless 
a man can manage his employer, his suc- 
cess in managing his employer’s machin- 
ery will not always save him from failure 
to maintain his position. 


I have seen men 
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due attention, as it will be time well 
spent. W. H. WAKEMAN, 

New Haven, Conn. 


[The “engineer” whom Mr. Goodhue 
had in mind was, of course, more than an 
engine runner, but inefficiency seems to 
be possible to all who may claim the 
designation, and our correspondent is 
probably doing a good work in showing 
up examples to be avoided. It is a great 
thing to be able to choose and to use our 
tools correctly, and none the less so if 
they happen to be human.—Ed. ] 

A A A 
A Comprehensive Index for the 
“American Machinist.” 
Editor American Machinist: 

As this is the time of the year when 
your readers begin to think of binding 
their last year’s papers, and of the best 
and most convenient method of referring 
to them when bound, I send you a scheme 
of my own that works well and saves 
handling large books. If you think it 
will be of interest to anyone, you may 
describe it. 

The book is 6 x 9 inches, and was bound 
for this purpose with the back stubbed 
(scrap-book fashion) for pasting the index 
clippings. In posting up for each year, 
it requires two copies of the index (on 
account of the printing on both sides of 
the paper), and about three hours’ labor 
cutting and pasting; when finished, you 
have everything in a nutshell. 

The method employed in keeping the 
index is shown by the cut, which repre- 
sents the inside of the book open at “M.” 

The advantage of keeping the index in 
this way is, that the person may keep the 
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who were fully competent to take care of 
the plants in their charge, fail to give 
satisfaction, because they did not under- 
stand that portion of human nature vested 
in their employers, and I take this occa- 
sion to urge engineers to give this matter 


copy always lying on his writing desk, 
for reference, and need have no index in 
the bound volume of papers. 
La Fayette, Ind. J. D. HOFFMAN. 
{It will be noticed that by our corre- 
spondent’s system all the years are 
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brought under one alphabetical index, 
and any article is found at once for any 
year without handling a number of vol- 
umes to find it.—Ed.] 


AaAaA 
The Patent Office Defended. 


Editor American Machinist: 

If we didn’t all talk more or less on 
subjects concerning which we have “a 
large and comprehensive ignorance,” I 
don’t suppose we should get a chance to 
register a personal “kick” more than once 
a year. 

“A Manufacturer’s Views on Intproved 
Twist Drills and Reamers,” and “Groov- 
ing Twist Drills,” in your issue of Feb- 
ruary 11th, as well as your article on the 
Brambel rotary engine, lead me to venture 
a few remarks on the limitations of the 
Patent Office, by reason of existing de- 
cisions in patent cases, and also a word or 
two to those who find their highest hap- 
piness in scoring the Office for issuing 
worthless patents. 

Section 4886, Revised Statutes, states 
that a patent may be obtained by “any 
person who has invented or discovered 
any new and useful art, machine, manu- 
facture or composition of matter or any 
new and useful improvement thereof, not 
known or used by others in this country, 
and not patented or described in any 
printed publication in this or any foreign 
country, before his invention or discovery 
thereof, and not in public use or on sale 
for more than two years prior to his ap- 
plication.” (The italics are mine). 

Almost every essential word of this sec- 
tion has been construed by some court, 
and the Office is bound by their find- 
ings. 

As to the value of an invention or its 
utility, not once in a dozen times can any 
person correctly judge, before it is pre- 
sented to the trade; and if an inventor is 
willing to pay the necessary fees, the 
Office is bound to resolve all reasonable 
doubts as to utility in his favor, knowing 
as it does that it is by no means a court 
of last resort. As to the operativeness of 
a device, it is, on the other hand, bound to 
exercise due care. Regarding utility, to 
cite from one of many decisions on this 
point, the question is not—How useful is 
the invention? but—Is it useful at all? 

In criticising the grant of a patent, it is 
always best to read it entire and see to 
what extent it is limited with reference to 
the prior art, and especially to note what 
is claimed. It is sometimes exceedingly 
interesting to read the Office record of a 
case and learn how much it has pruned 
the extravagant claims of an inventor be- 
fore allowing him even a limited claim 
which; like that in the Brambel case, 
“covers.so much that it covers noth- 
ing.” 

I have in mind a case where a critic 
scored the Office for repatenting a tool 
which he considered thirty years old, and 
cited references to prove it. Had he first 
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read the specification, he would have 
found every one of his references ac- 
knowledged as old, while the claim cov- 
ered only a minor improvement which, 
however, was novel and patentable, what- 
ever may have been its intrinsic or com- 
mercial value. 

If manufacturers do not want to some- 
times see their ideas covered by some 
other man’s patent, let them aid the Office 
by sending it a copy of every new catalog 
they issue, without waiting for a request 
from the Office. They may rest assured 
that all such helps will be thankfully re- 
ceived. 

NOVICE. 
A A A 


Planer Elevating Screws. 
Editor American Machinist: 

The defense of right and left hand 
planer elevating screws, by C. E. Willis, 
ir your issue of February roth, is, I think, 
not quite sound. 

Some years ago I experienced the 
trouble described by Mr. Randol Janu- 
ary 28th, finding that the cross-rail of a 
new planer failed to remain parallel, and 
my foreman, Mr. M. Uhlmann, traced the 
fault to the correct source. After two 
new right-hand elevating screws were put 
in place of the right and left hand set, the 
trouble disappeared. 

The use of a lead-screw for nothing but 
cutting elevating screws is no remedy. 
Since makers of tools make different sizes, 
the lead-screw will wear most on that part 
used for cutting the shortest elevating 
screws, and the unequal thickness of the 
thread resulting from wear is the cause 
of the discrepancy between right and left- 
handed screws cut on the same lathe. 

The test mentioned by Mr. Willis, 
namely, applying a pair of right and left 
handed screws to one another, is by no 
means as severe a test as he seems to 
imagine. Any errors, such as may be 
the result of an unequally worn lead- 
screw, will not show themselves by this 
test, for, the heads being inclined, a 
slight bending of the screws in opposite 
directions will readily compensate for a 
slight variation of pitch. 

Slight faults in the pitch of elevating 
screws can do no harm so long as both 
screws have corresponding faults at cor- 
responding hights. A pair of right-hand 
screws cut on any lathe of ordinary wear 
will therefore give better satisfaction than 
a pair, right and left, cut with an almost 
perfect lead-screw. 

HvuGo BILGRAM. 

Philadelphia, Pa. 


Editor American Machinist: 

The defense of right and left-hand 
planer elevating screws by Mr. C. E. 
Willis, in your issue of February 11th, 
will not stand examination. The use of a 
lead-screw for cutting these screws, and 
for nothing else, does not touch the real 
difficulty at all. The wear due to cutting 
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a right-hand screw is on one side of the 
lead-screw threads, while that due to a 
left-hand screw is upon the opposite side. 
After such wear, the lathe carriage lags 
behind its correct position, and since, 
when cutting a right-hand screw, the car- 
riage moves from the tail-stock toward 
the head-stock, the threads of the screw 
being cut will be distorted toward the 
tail-stock; while in cutting a left-hand 
screw, the carriage moves in the opposite 
direction, and the screw being cut will 
have its threads distorted toward the 
head-stock. If we suppose two long 
screws to be cut, after some wear of the 
lead-screw due to cutting a batch of short 
screws, it follows that while the lower 
ends of these screws will both be correct, 
the upper ends will be distorted in oppo- 
site directions, and if the cross-rail be 
set parallel with the table at the bottom 
of its travel, it cannot be parallel at the 
top. 

I have no reason to doubt that Mr. 
Gray produces the results claimed, but 
this only serves to illustrate what can be 
done by careful work, even when the 
methods followed are fundamentally 
wrong. The secret of his work is the 
correction of his lead-screw by the mas- 
ter screw, and there can be no doubt that 
he could do equally as well, at less cost, 
by making both screws the same hand. 

THos. H. FoRBES. 
A A A 


Short Gear Teeth. 


Editor American Machinist: 

In regard to Horace L. Arnold’s article 
on gear teeth in issue of January 7th, my 
father was one of the old millwrights; 
he used to cog gears way back in 1830. 
He used the short tooth, and most all 
of the segments on the old breast-wheels 
had short teeth. Twenty years ago you 
would find lots of patterns of gear teeth 
that were short in all of the old Worces- 
ter (Mass.) foundries. Just twelve miles 
below, in Oxford, in 1830 :o 1840 there 
used to be seventy-five tc eighty mill- 
wrights ready for any job in their line, in 
water wheels and gears. 

When my father had to cog a gear, he 
always wanted the wooden gear to be 
the driver, and the iron one the receiver. 
He would take the iron one and chalk 
each tooth, and take his scratch gage and 
scratch a pitch line on each tooth; then 
take a pair of dividers and space off until 
he got the right distance for tooth. Now, 
say the gear he was going to cog would 
have 48 teeth, he would take a straight- 
edge and space off with the dividers as 
they came from spacing the iron one. 
Space off on the straight edge 48 spaces; 
add one more, making 49; then space off 
the 49 spaces into 48; then space off the 
wooden cogs, and a gear made this way 
would do the work when going out of 
gear, and you could go into a shop where 
his gears were and you would not hear 
that noise that you would with a pair of 
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gears where the teeth were knocking on 
each other when coming into gear. 
JERRY MOFFITT. 
Providence, R. I. 
A A A 
Slotting Links. 

Editor American Machinist: 

In your issue of January 28th I noticed 
some good points on planing by Mr. Ran- 
dol. He shows a link slotter which brings 
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LINK-SLOTTING RIG, 


to mind an experience of my own. I was 
given the job of getting out a pair of 
links, 9 feet radius, for a haulage engine. 
There had been other similar links made 
in the shop, but we never had any special 
rig for planing them. When the man on 
the slotter did the best he could, there 
were a great many hills and valleys to be 
leveled with a bastard file, which meant 
considerable cost. 

I thought I could improve on that 
method, and proceeded as follows: First 
I secured a large angle plate A and a 
small one B; then bolted A and B to- 
gether; put stud C into B; then fastened 
A to the floor with some lag screws, set- 
ting it so that C was 9 feet from the in- 
tended center line of the link. Next I 
secured two bars of iron, % inch by 2% 
inches by about 10% feet long. Each one 
was drilled and reamed near one end to 
fit pin C; the other ends were drilled for 
S-inch rough bolts, so that the holes 
would come over the T-slots in the table 
of the machine, which enabled me to make 
them fast to the table with four 5% inch 
bolts. 

I then took out the short feed screw, 
also the worm for the circular feed, and 
was ready to set the job. When the ma- 
chine was started, there was only one feed 
screw on it (which was practically at right 
angles to an imaginary line drawn be- 
tween the two bars), and when the table 
was fed along, the two bars could push or 
pull the table, also swing it round. The 
stud C being stationary, forced the table 
to move in a true arc. The rig worked 
so well that we had an old planer table 
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fastened to the floor and a suitable bracket 
made to carry the stud. With this we can 
change the radius from 24 inches to 80 
inches by slacking the bolts which hold 
the bracket to the old planer table, and 
using bars of a suitable length. This rig 
has been in use for the last six years, giv- 
ing entire satisfaction. 
A. CRoss. 
A A A 


Belt Lacing. 


Editor American Machinist: 

During the last year I have noticed sev- 
eral articles on different methods of lac- 
ing a belt. I inclose you two pieces of 
card laced somewhat differently from 
any way I have seen, and which I think 
is the best way a belt can be laced, 
as any one of the strings can wear in two 
and yet it will not pull out. I have tried 
it on belts varying in size from 1%4 inches 
up to 14 inches, and always found it to 
give splendid results, especially running 
over tighteners. The end can be cut off 
short at the last hole laced, yet it will be 
found to hold as long as the rest of it is 
all right. It is an excellent lacing for 
small belts working up to their full ca- 
pacity. 


FRANK W. PARKER. 
Richinbar, Ariz. 
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States. His oiling device for the rods 
was very simple and ingenious. 
J. H. BIRKETT, 
Canadian Loco. & Eng. Co. 
Kingston, Ont. 
A A A 


Drilling Glass. 
Editor American Machinist: 

Referring to an answer in your issue 
of December 17th, glass can be easily 
drilled by hardening a twist drill as hard 
as possible, making a little scratch to 
break the polish, and using turpentine as 
a lubricant. Before the hole is quite 
through, turn over and drill from the 
other side, or else the glass will chip. It 
will: be quicker than the brass tube, and 
quite as sure. B. 

A A A 


Saw Mill Driven by Electricity. 
Editor American Machinist: 

I note in your issue of February 4th 
a short notice of a saw-mill driven by 
electricity from the Folsom Sacramento 
plant, with the remark that this is re- 
ported to be the first electrically driven 
saw-mill. I would like to call your at- 
tention to the fact that in the issue of No- 
vember 5th, 1896, of “Der Praktische 
Maschinen Constructeur,’ Leipzig, there 
are given plans and descriptions of a 
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The Inventor of the Substitute for 
Bevel Gears. 
Editor American Machinist: 

The substitute for bevel gears men- 
tioned by Mr. Freeland in your issue of 
November 12th, was patented by Major- 
General Cameron (late Commandant of 
the Royal Military College), in England, 
in 1884, and we had in our shop a work- 
ing model which he had made in Eng- 
land. It would be interesting to know 
whose model Mr. Freeland saw, as the 
inventor patented the device in the United 


saw-mill where each separate machine is 
independently driven by electricity. 
ARTHUR K. SPOTTON. 
Brantford, Ont. 
A A A 


Erratum. 

In the diagram accompanying the article 
on “The Strength of Gear Teeth,” by Mr. 
Hess, in our issue of last week, an error 
appears in the formula for bevel gears, 
which should read: 


M = .o13 C® FS(v- soe =) 
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For Competent Engineers. 

The National Association of Stationary 
Engineers is interested in the passage of 
a bill through the New York State legis- 
lature, which aims to provide for com- 
petent engineers in charge of steam 
plants, and which bill, it seems to us, 
should certainly pass. 

Experience has shown that a disastrous 
and fatal explosion is usually necessary 
to educate the people of a given locality 
to the importance and necessity of having 
in charge of steam plants men wiio are 
really competent to manage them. The 
disastrous explosion which took place in 
Detroit, by which thirty-seven people were 
killed and many others injured, brought 
about local regulation of such matters, 
based somewhat upon similar regulations 
in Philadelphia, which themselves fol- 
lowed upon a similar disastrous and fatal 
explosion. It ought to be easy to pass 
through any legislative body a law against 
which, it seems to us, no reasonable ob- 
jection can be brought, and which aims 
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only to insure that men employed in such 
responsible positions shall simply under- 
stand the business they are paid to attend 
to. 

Where it is not a question of human 
life, and where the employer who simply 
looks for the cheapest man, regardless of 
his qualifications, brings about only a 
pecuniary loss to himself, then we think 
the law has no right to interfere; but 
where such carelessness may at any time 
result in such fatal disasters as have many 
times occurred, then certainly we think 
the community has a right to protect it- 
self against such practices, and we hope 
the bill in question will be speedily en- 
acted into law. 

A A A 


Electricity on Steam Railroads. 

The most significant statement that we 
have seen regarding the application of 
electricity to steam railroads, was made 
recently by President Clark, of the New 
York, New Haven & Hartford Railroad 
Company, before a committee of the Con- 
necticut Legislature. 

As is well known, that road installed an 
electrical equipment on its Nantasket 
Beach branch two years ago, and the suc- 
cess of the equipment seems to have sur- 
passed expectations. It is not easy to 
draw definite conclusions as to the future 
policy of the road from Mr. Clark’s re- 
marks, but it is plain that he entertains 
the belief that the future for electric trac- 
tion on steam roads is a large one. 

The first section of the Nantasket Beach 
road selected for experiments was a short 
one of 7 miles, which was double-tracked 
and fitted with overhead wires, but with 
the wire of a figure 8 section, to enable a 
substantial sliding contact to be used in 
place of the usual trolley wheel; and it 
“worked better than those who had been 
in the business of trolley construction had 
prophesied.” At the end of the first sum- 
mer, the officials had “obtained figures 
that showed that with business in volume, 
electricity proved a much cheaper source 
of conveying power generated in a sta- 
tionary plant than to generate the same 
force and power at the head of the train.” 
The system was extended the second sea- 
son; but by reason of this portion of the 
road being already double-tracked, with 
the tracks too close together for a single 
line of center posts, and other difficulties 
making the cost of outside suspension 
prohibitory, the use of a third rail be- 
tween the tracks was determined upon. 
A feature of the construction of both the 
overhead wire and the third rail was the 
absence of any insulation, except the 
wood posts of the former and wood blocks 
for the latter. The success of this con- 
struction, according to President Clark, 
dumbfounded the electrical engineers, as 
he says: “I give you my word that ever 
since that day, the electrical talent of this 
country has been trying to invent some 
excuse for the current keeping on those 
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rails.” In this, however, there is ypn- 
doubtedly a large measure of that well- 
known trait of business men, the delight 
of holding up technical knowledge to 
ridicule, and to represent it after all as 
being “mostly guesswork.” It is, how- 
ever, somewhat surprising to read that 
“kind Providence sent us a cloudburst, 
and all three rails were under water for 
hours, and the cars went on just the 
same.” A similar situation prevailed on 
the underground conduit road in Wash- 
ington at one time, where, owing to the 
stoppage of a sewer, the conduit was filled 
with water, but without stopping the ser- 
vice. Both cases are only another illus- 
tration of the fact that water is a poor 
conductor. In both cases there was, of 
course, heavy leakage, though not enough 
to interrupt the service. There is little 
doubt that the insulation of trolley lines 
where the service is heavy, and a given 
amount of leakage cuts a smaller figure 
as a percentage, has been overdone. 

President Clark says that “the New 
Haven road has no quarrel with electri- 
city; on the contrary, it is more highly 
appreciated by the New Haven road to- 
day than by the managers of any other 
steam road in the country.” A point made 
by him is the saving in the cest of lighting 
cars and stations, which by the electric 
system becomes a mere incident of the 
general cost, with the result of a large sav- 
ing. 

It is obvious that Mr. Clark looks for 
a large development of electric traction 
on steam roads, but “how far it will an- 
swer without commercial loss nobody yet 
can tell.” 

A A A 

The newspapers contain an account of 
the organization of what is called “Self- 
Reliance Group” near Cincinnati; the ob- 
ject of this group being to assist small 
mechanics and working men in taking 
contracts for the erection of houses. It is 
stated that the group will give all success- 
ful bidders absolute security for their 
money invested in such contracts, and 
will guarantee them not only a fair day’s 
wages for their work, but a good profit on 
the amount of their capital invested. We 
must confess that we fail to see why this 
organization is called a “Self-Reliance 
Group.” It seems to us that there will be 
little tendency to develop self-reliance by 
small mechanics who are guaranteed fa- 
vorable results on their contracts. Self- 
reliance is popularly supposed to be de- 
veloped by a course of responsible ac- 
tion, i. e., action which may result either 
in success or failure, depending upon the 
method and the judgment exercised, and 
in which the actor is to receive the benefit 
of success or bear the loss of failure. 


A A A 
Although perhaps somewhat out of our 
line, it may not be improper to call at- 


tention to the fact that those persons who 
are agitating against the so-called “de- 
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t stores” are using precisely the 


artm 
0 arguments that have been used 
again: the production and development 
of mschinery. The department store may 
be c: ied a machine on a large scale; 
its aii is to supply to consumers goods 
at a lower price than they can be other- 
wise -upplied to them. This it accom- 
plis by introducing economy in ren- 
tals, management and other expenses of 
conducting retail business. It can suc- 
ceed only by supplying to consumers 
goo + at a lower price than they can be 
had ‘or elsewhere. This is precisely the 
effec. of machinery, and, so far as we can 
see, any argument which is valid against 
depsrtment stores is valid against the 
consiruction and use of machinery. 
A A A 

long-distance record for railroad 
sp. has again been broken by the 
effort of a wealthy man to reach the 


bedside of his dying son in Denver, Col. 
He traveled by the “Pennsylvania Lim- 
ited” from New York to Chicago, and 
from that point chartered a special train 
which ran from Chicago to Denver at an 
average speed of .906 mile per minute. 
The previous record had been held by a 
New York Central train, which ran from 
New York to Chicago at the rate of .805 
mile per minute. The difference in alti- 
tude between New York and Chicago is 
a little under 600 feet, while the differ- 
ence in altitude between Chicago and 
Denver is fully 5,000 feet, which, of course, 
is an important feature of the case. In 
this latest performance, the mountain 
climb from Akron, Col., to Denver, a dis- 
tance of 118 miles, was made in 124 min- 
utes, the train running at the rate of a 
mile per minute for much of the dis- 
tance. 


A y A 
Questions and Answers. 


Name and address of writer must accompany 
every question. estions must pertain to our 
specialties and be of general interest. We can- 
not undertake to answer questions by mail. 

19) E. J. W. asks : On parts of machin- 
ery where the stamped figures can be 
properly read from any position, and to 
designate the 6 from the 9, one of these 
hgures is centerpunched. I have seen the 
marked thus: 6° the 9 marked thus 9 
Vhat is the recognized form—that is, 
what figure should be marked by center- 
punch, and where should the center- 
punch mark be located? A.—We are 
not aware of any settled practice in this 


= << 


respect. A line below the figure would 
St - be more appropriate than any- 
thing else, 


H. D., Terre Haute, Ind., asks: 

t is the proper heat to melt aluminum, 

al. can it be cast in ordinary molds, the 
Si as Other metals? Have been in the 
br:.s foundry business twenty-five years. 
d Che melting point of aluminum is 
1,1:7° Fahr., that of zinc being about 700°, 
an. copper about 1,930°. It melts very 
Slowly, and cannot be crowded. It should 
no: be much overheated. It may be melted 
in ‘he ordinary plumbago crucible, and 
the metal need not be covered. Either 
irot' or sand molds may be used. With 
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iron molds, although they are largely 
used, the metal is quite apt to blow un- 
less special precautions are taken. The 
sand should be loose and open, and a 
large gate and high riser should be used. 
See the “American Machinist,” November 
28, 1895. We cannot furnish a copy. 


(21) F. W., Marvinia, Fla., says: What 
is the solution of the puzzle of making 
sixty-four squares apparently equal sixty- 
five?P A.—Divide a block into eight 
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squares, as in Fig. 1; cut on the diagonal 
lines, and rearrange as in Fig. 2. The 
deception in the puzzle lies in the fact 
that the squares along the diagonal of 
Fig. 2 are not complete. 


(22) J. H. S., Ann Arbor, Mich., has a 
quantity of sheet brass which he desires 
to make into small castings, but cannot 
get good results, and desires to know 
what to do. A.—The molds should be 
well dried with hot plates or in an oven. 
This is essential with fine brass, as the 
steam oxydizes the zinc, and the oxide 
fills the finer interstices of the mold. The 
molds should be poured on end, the metal 
should be hot and the sprues choked 
while pouring. If the above treatment 
does not produce the desired results, try 
adding phosphor tin or antimony, which 
will increase fluidity and hardness. One 
or two trials will serve to determine the 
required quantity. Two per cent. will 
make a marked difference. If too much 
is used it will injure the color. For fine 
furniture trimmings and such castings the 
finest of sand must of course be used, 
and then fine scratches on the joint of 
the mold and sometimes small vents with 
wire on the delicate points will allow the 
air to escape that would otherwise be 
imprisoned and prevent the metal from 
flowing into and filling these interstices. 

(23) ‘‘Western Engineer” asks: Can you 
tell me of some handy way of setting two 
crank disks at exactly right angles on 
the same shaft? There is no quartering 
machine available in this case. A.—As 
no sketch’of the shaft is given, we can 
only give a general answer. As only two 
disks are spoken of, we assume that they 
are on the ends of the shaft. A line co- 
inciding with the center of the shaft and 
the center of the crank should be drawn 
on the face of each disk, and marked by 
a light center punch or chisel cut if there 
is any possibility of losing it. One of the 
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disks may be keyed on the shaft, leaving 
only the other to be set. If there is a level 
planer platen on which the shaft can be 
set, it shouldbe leveled up on it by a sur- 
face gage, and then the line of one crank 
disk may be also leveled by the surface 
gage, and the other crank then set by 
means of a square, reversing the square 
and trying it on both sides of the line. The 
shaft may be set approximately level upon 
any suitable supports, and the disks prop- 
erly set by clamping a carpenter’s level 
upon the face of each disk, one of the 
levels having a cross glass on the end for 
vertical reading. Then, if one of the 
disks is set level or horizontal, and the 
other vertical, they must be at right 
angles, though the degree of accuracy at- 
tainable in this manner depends upon the 
sensitiveness of the levels used; and not 
all levels are sensitive enough to do good 
work with. 


(24) C. H. J., Worcester. Mass., asks : 
Suppose the first cylinder of a three-stage 
air compressor compresses adiabatically 
to a pressure P, and by means of an 
effective jacket thetemperature is lowered, 
thereby reducing the volume from E to C; 
this volume is discharged into an inter- 
cooler, which again reduces volume from 
C to F on the isothermal. Should the 
volume of the second cylinder equal the 
volume A at pressure D, or volume B at 
original pressure P? A.—The pressure 
in the intermediate receiver established 
itself-at a point where the second cylinder 
takes out of it the same quantity (weight) 
of air per stroke that the first cylinder 
puts into it. The quantity delivered by 
the first cylinder is not changed by the 
cooling, the hot air of volume A having 
the same weight as the cool air of volume 
B. If it is desired to maintain the pres- 
sure in the intermediate receiver at P, 
the second cylinder should withdraw the 
volume B at each stroke. Should the 
second cylinder withdraw volume 4, the 
intermediate receiver pressure under the 
conditions of cooling described would be 
D. Note that your statement “com- 
presses adiabatically and by means of 
an effective jacket the temperature is 
lowered” is self-contradictory. Adiabatic 
compression is compression without loss 
of heat, and if heat is abstracted by a 
jacket, the compression cannot be adia- 
batic. 

(25) L. G., San Francisco, asks: 1. A 
ball attached to a string revolves in a 
circle. What is the necessary speed to 


make the tension on the string 2, 3 and 4 
times as great as with the ball hanging 


freely at rest? A.— 
Let c = centrifugal force ; 


w = weight of ball ; 

v = velocity of ballin feet per sec- 
ond. 

yr — radius in feet to center of gyra- 


tion, or for most cases prac- 
tically to center of gravity ; 
then ¢c = w 


If c = 2 w, we have 


from which v = y/ 64.4 ”. 
Similarly, if c= 3 w 


and ifc=4w, 
7 = \ 125.5 7. 


2. What is the horse-power of a round 
column of water, 2 feet in diameter, falling 
from a hight of 25 feet? A.—The question 
in this form has no practical meaning, as 
the speed of the water in the pipe, or its 
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quantity in gallons, is unnecessary. A 
stream falling freely could not have a 
diameter of 2 feet at more than one point, 
as the velocity increases as the water de- 
scends, and the diameter of the column 
would grow smaller. If you assume a 
steam of this kind, having a diameter of 2 
feet at its lower end, its power could be 
determined thus: 


If v = velocityin feet per second, 
A= hight fallen through in 
feet ; 
then v = 8VA. 
In this case 4 = 25; 
therefore v = 8 25; 
= 40 feet per second. 
A stream 2 feet in diameter, flowing 40 
feet per second, would discharge 
3-14 X 40 = 94.2 cubic feet ; 
= 5,890 pounds per second. 
_——e pounds per second X distance fallen 
550 
horse-power 
8 2 
= = Fn 268, 


550 
In practice the quantity of water is first 
determined, and the pipe is _propor- 
tioned to carry this water, with such loss 
as is allowable under the circumstances. 


A A A 


Personal. 


Mr. W. H. P. Fisher is now in charge 
of the Eastern office of the Hoppes Manu- 
facturing Company, No. 604 Girard Build- 
ing, Philadelphia,‘ Pa. 

We are glad to publish items of per- 
sonal news about men prominently con- 
nected with the manufacture of machin- 
ery, and will thank our readers for send- 
ing us the news. 

The resignation of J. G. A. Leishman 
as President of the Carnegie Steel Com- 
pany was presented to the directors on the 
12th inst., to take effect on April 1st, when 
Charles M. Schwab will become president. 


The employés of the Gillies Machine 
Works, Carleton Place, Ont., on the 
evening of February 4th, presented Mr. 
George H. Routh, their late superinten- 
dent, with an address and a handsome 
gold watch, as a souvenir and testimonial 
of esteem. Mr. Routh resigned his posi- 
tion with the above company January Ist, 
and intends returning to the United 
States. 


S. K. Yasuba, of Tokio, Japan, has been 
in this country recently, and has been 
making purchases of the equipment for 
a paper mill to be erected in Kuinamato, 
Japan. Mr. Yasuba learned the trade of 
paper making in South Lee, Mass., ten 
years ago, and proposes to fit out the 
mill in Japan with American machinery. 
It will have two 100-inch Fourdrinier 
machines, and all the latest improvements 
in paper making. 

A A A 
Technical Books. 


THE TUTORIAL CHEMISTRY. Part I.—Iron 
Metals. By G. H. Bailey and Wm. Briggs. 226 
4% X 634-inch pages, with 39 illustrations. Hinds 
& Noble. Price $1. 

This book is received with the “Tutorial 

Statics” mentioned above, and forms one 


of the same series. It is characterized by 
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the same compact and incisive treatment 
of the subject, and has the special merit 
of introducing chemical theory piecemeal 
as the subject develops, instead of burden- 
ing the student with a heavy dose of 
theory before he is in possession of the 
facts necessary to form a tangible basis 
therefor. 


GAS, GASOLINE AND OIL VAPOR ENGINES 
FOR STATIONARY, MARINE AND VE- 
HICLE MOTOR POWER. By Gardner D. 
Hiscox. New York: Norman W. Henley & Co. 
279 pages; 6 x 9 inches. Many illustrations. 
Price, $2.50. 


This is a very comprehensive and thor- 
oughly up-to-date work. The gas engine 
is considered throughout the book as an 
“explosive” engine, and a sketch of the 
history of such engines, going back a 
couple of hundred years, begins with a 
gun-powder engine. The theory of the 
operation of the engines is discussed, with 
their probable efficiency and economy. 
More than one-half of the volume is given 
up to detailed descriptions of all the 
known types of engines. A list of all 
United States patents, relating to gas and 
oil engines, is also given. 

FRICTION. LUBRICATION AND THE LU- 
BRICANTS IN HOROLOGY. By W. T. Lewis, 
95 54%_x 7%-inch pages, with 14 illustrations. 
G. K. Hazlitt & Co., Chicago. Price. $1. 

This book sets forth the principles of 
lubrication, and discusses them with refer- 
ence to clocks and watches. It also dis- 
cusses the properties of the various oils 
used, giving in tables the results obtained 
by experiments on oils for this purpose. 
The general reader will be chiefly im- 
pressed with the importance of what in 
other fields of work would be absolute 
trifles, as well as by the expedients adopt- 
ed in watch-making to secure results 
which in larger machinery are not even 
thought of, much less striven for. 

THE EVOLUTION OF AUTOMATIC MA- 
CHINERY AS APPLIED TO THE MANU- 
FACTURE OF WATCHES. By E A. Marsh, 
149 5% X 7%-inch pages; 69 illustrations of ma- 
chinery and sevetal half tone portraits G. K. 
Hazlitt & Co., Chicago. Price, $2. 

This book is obviously a labor of love 
on the part of a man who is both a born 
and a cultivated mechanic. It is essentially 
a historical sketch of the progressive in- 
troduction of automatic devices at the fac- 
tory of the American Watch Company, at 
Waltham, Mass., beginning with the com- 
paratively simple appliances employed at 
the beginning of the American system of 
watch-making, and tracing their modifica- 
tions down to the elaborate and beautiful 
machines now in use. Watch-making 
represents the highest development of the 
machinist’s art in one direction, as the 
steamship does in the other, and there is 
not a true machinist that lives, no matter 
in what intermediate field he may labor, 
who is not to some extent interested in 
the methods by which both these products 
are produced. The illustrations are su- 
perior half-tones; but the delicacy and 
intricacy of the machines shown are such 
as to render this kind of engraving un- 
satisfactory, except to those who are al- 
ready, in a measure, familiar with the 
machines and their mode of operation. 
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BICYCLES AND TRICYCLES, An E 
tary Treatise on Their Design and Construc. 
tion. By Archibald Sharp. 536 4% x 7'/-inch 
pages, with 565 illustrations. Longmans 
& Co. 


men. 


We fancy that most designers an: 
structors of bicycles, no matter ho 
tensive their experience, or how su 
ful their products, will be surprise 
reading this book, to find how muc! 
don’t know about the real inwardn: 
bicycle-making. Many an engineer 
design a railroad bridge or a marine en- 
gine, with less mathematical work than 
is here applied to a machine composed 
of two wheels, two sprockets, a cranked 
shaft, pitch chain and frame. We find 
here mathematical discussions on speed, 
velocity, acceleration, force, momenium, 
kinematics, point paths, cycloidal curves, 
resultant motions, resolution of forces, 
co-planer forces, harmonic motion, equi- 
librium, work, energy, mass, dynamics, 
impact, friction, tension, compression, 
bending, shearing, torsion and compound 
strains, moment of inertia, Gordon’s for- 
mula, etc., etc. it is, of course, true that 
these matters have a certain application, 
or at any rate relation, to bicycle con- 
struction, but the same is true to a large 
degree of almost any machine that can 
be named—wheelbarrows, for example— 
but we consider such a treatment of so 
exceedingly simple a machine as a bicycle, 
in which the chief strains are accidental, 
in which vast experience supplies all 
necessary data, and to which absolute 
duplication by the thousand applies, to 
be entirely out of place. The book is not 
all mathematical, and in its collection ot 
a large number of machines (chiefly Eng- 
lish) it will find many interested readers. 
Its illustrated history of the development 
of the cycle will also interest those who 
are curious in such matters. To those en- 
thusiastic amateurs, also, whose know!l- 
edge of mechanism began with and is 
confined to the bicycle, and who, with glib 
tongue, can discourse more learnedly of 
nickel steel, Mannesmann tubes, drop 
forgings, stampings, cycloidal sprockets, 
single and double tube tires, and what not, 
than the most experienced mechanic, this 
book will serve as an additional testimony 
that their idol is the supreme developm: 
of the century, and the most wonder 
work of man, even if they do not read 
It is well that the author calls his book on 
“Elementary Treatise,” for otherwise ‘ 
fact might have been overlooked by ' 
careless reader. 


they 
3 of 
will 


THE MFCHANICAL ENGINEERING 
POWER PLANTS. By F. R. Hutton. Pro 
sor of Mechanical Eneineering, Columbia 
versity. 725 6 x g-inch (standard size) pi 
with 512 illustrations. Wiley & Sons. Pri 
This book treats the steam engine fr 

a different standpoint from any other v 

which we are acquainted. It may be : 

scribed as covering those points wh 
occupy an engineer’s mind in schem 
an engine or a power plant up to the po: 
where work on the construction drawin 
begins. It does not concern itself w'\" 


proportions or actual design to any gre: 
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but discusses the various types of 


xternt, 

ponerse ; and boilers, designs of details, 
systems of valve gear, and the auxiliary 
apparatus which go to make up a modern 
power plant. We know of no book which 
will put an inquirer in touch with what is 
called “the practice” so well as this. At 
the same time it forms a starting-point for 
any zmount of study of the steam engine 


and in any direction. In an appendix is 
given a series of notes, referring by num- 
ber to previous sections, and giving refer- 
ence to books, periodicals and papers be- 
fore engineering societies, where the 
various and numerous branches into 
which the study of the steam engine 
divides itself may be found treated at 
lencth. These notes also give in con- 
densed form the mathematical discussion 
of some questions which are treated in a 
general way only in the body of the book, 
and in some cases accepted formule are 
given without demonstration, but with 
references to their sources. In. general, 
the book contains but little mathematics— 
not enough to embarrass any reader. It 
is essentially descriptive and analytical, in 
the broad sense of inquiring into the 
merits and the applicability to their pur- 
poses of various designs and plans. This 
portion of the subject is treated in detail, 
the description of each type of construc- 
tion being followed by a statement of its 
advantages and disadvantages. The ap- 
pendix also gives a concise chronological 
history of the steam engine, each radical 
improvement being attributed to its in- 
ventor, and the date of its appearance be- 
ing given. This section covers but two 
pages, but we judge it to represent an 
amount of labor in investigation, out of 
all proportion to the space occupied. 
We extract the following from the pre- 
face: “It must have been observed by 
every instructor, that the most enthusias- 
tic class of students are those 
who have had a previous experience in the 
shop or in the power house, which has 
made them familiar with the conditions 
which there prevail, and has brought to 
their attention questions for which they 
have sought to find answers.” We take 
this as an indication of what may be ex- 
pected as the spirit in which the new 
Merl 
Columbia University is to be conducted. 
A A A 


More than one-half of the stockholders 
ithe New York, New Haven & Hartford 
Railroad are women, and nearly one-third 
stock is held by people who own 

than twenty shares each. 


4 aA A 


( of the most recent suggestions re- 
garding the use of the X-rays, is to the 
ana'ysis of coal, and far apart as the means 
and results seem to be, the idea is consid- 
ered a promising one. The transparency 
of coal to these rays depends upon the 


Percentage of ash, and it is suggested that, 
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by comparison with standard specimens, 

the approximate composition of the coal 

can be determined by mere inspection. 
A A A 


A Pivot Joint Pantograph. 
BY W. H. SARGENT. 


The trouble with most of the panto- 
graphs in common use—and there are 
surprisingly few of these useful instru- 
ments in common use—is that not enough 
attention is given to reducing friction in 
the joints. If the joints are not perfectly 
free, the motion becomes jerky and un- 
even, and good work is impossible. The 
instrument shown in the illustration is 
made of %-inch brass tubing, and the 
sizes given are as large as an ordinary 
drawing-board will accommodate. There 
are three sliding heads, the pencil holder 
C and the joints F and G. These joints 
are so made that the instrument swings 
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A careful mechanic will have no diffi- 
culty in constructing the pantograph, un- 
til he comes to divide the arms so as to 
produce the required multiplication. This 
may be done in the following manner: 
After the instrument is set up, draw the 
line A B on the drawing-board, from the 
center of the stand A to the pencil point 
B. The tracing point C must always lie 
on this line, and the figure A F GH must 
always be a parallelogram. Now on line 
A—B, lay off A8, A7, A6, etc., equal to 
1, 4, 3, etc., of A B. Adjust the slides 
G F and C so that the point C comes on 
the line A B at the point 8, and the dis- 
tance A F is equal to HG. 

Test this result by enlarging a circle 
with this setting, and test the circle thus 
enlarged with the compasses. If the en- 
largement is ovoid or elliptical, the set- 
ting is wrong somewhere, and must be 
found out and corrected. Mark the point 
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A PIVOT JOINT PANTOGRAPH. 


on centers. It is supported on a stand 4, 
which should be pinned to the board by 
a couple of points as shown in the draw- 
ing, which prevents the stand swinging 
around out of place. The two arms 
which meet at A have their other ends 
supported by rollers DD. Thus the 
pantograph is supported on three points 
which bear on the drawing-board. The 
tracing point should be slightly above 
the board so as not to scratch or mark 
the copy, while the enlarging point can be 
set to bear as heavily as desired. 

Some may prefer a steel point for a 
tracer, but by keeping a pencil in each 
holder, the instrument is at all times 
ready either for enlarging or reducing. 
The tubes are splined on the under side, 
and a tongue on each of the movable 
heads runs freely in it. The pencil hold- 
ers B and C may be stolen from a 
double-ended tubular pencil, sold in most 
draftsman’s supply stores. There are two 
sizes; the larger is the better, as by receiv- 
ing a pencil with the wood on it, it gets 
a better grip than upon the lead alone. 


for the correct setting on each of the three 
arms, and proceed with No. 7 in the same 
manner. 

Whether enlarging or reducing, the 
hand should always be on the point B 
and the eye should follow the tracer C. A 
little experience is necessary before the 
hand is capable of readily doing its work 
while the eye is engaged elsewhere; but 
when the instrument is thoroughly mas- 
tered, it will be found almost indispensa- 
ble. Sketches can be thrown up into 
working drawings; indicator diagrams 
and other irregular shapes may be en- 
larged for convenience in measuring or 
computing areas; drawings for reproduc- 
tion may be enlarged so as to be reduced 
again to the original size by photo-en- 
graving, and drawings which are awk- 
wardly large may be reduced to any con- 
venient size. 

[It is probable that, to the mechanical 
draftsman, this pantograph would be of 
more value for locating points of a draw- 
ing to a different scale than for drawing 
lines.—Ed. ] 
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Hand Drilling Machine. 

We illustrate herewith a hand drilling 
machine made by our occasional con- 
tributor, O. C. Crane, of New York City. 
The hand drilling machine still holds an 
important place in many kinds of work 














A NEW HAND DRILL. 

where power is not available, and Mr. 
Crane’s machine represents an attempt to 
get as much as possible into as light 
weight as possible, for the sake of porta- 
bility and convenience, and yet give suffi- 
cient power and capacity for drilling up 
to %4-inch holes efficiently. 

An automatic feed has recently been 
added, this being shown by Figs. 1 and 2. 
Fig. 1 is a sleeve, fitted loosely on the 
spindle collar, with the lower end beveled 
on the inside to correspond to the bevel 
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Fig. } Fig. 2 


on the top of the feed screw, and with pro- 
jections on the top that engage with the 
crank. Fig. 2 is the nut with fine left- 
hand thread, fitting on Fig. 1, and nearly 
filling the space. By turning this nut up 
against the crank, the two beveled sur- 
faces are brought in contact, producing 
friction between the spindle and feed screw 
in proportion to the pressure, the feed 
screw advancing as the drill cuts its way in 
the work. When the drilling is finished, 
the feed screw and drill can be run out to- 
gether. If the hole does not go through, 
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the crank should be held while the feed 
screw is turned back to relieve the press- 
ure on the point of the drill, and then both 
may be run up together, thus answering 
two purposes. This size of drill weighs 
only 12%4 pounds. 

A A A 

One of our English correspondents re- 

fers to our figures of exports and imports 
from this country, and sends a statement 
of the imports and exports from Great 
Britain during the past year and calls at- 
tention to the fact that the imports were 
nearly twice as great as the exports, and 
yet it was one of England’s most pros- 
perous years. He says there is something 
to think about in connection with this, 
and undoubtedly he is right. 

A A , 


Commercial Review. 


New York, SATURDAY EVENING, FEB. 20TH. 
MACHINE TOOLS. 

Unquestionably February has proved 
itself a quiet month with the iron working 
machinery interests which make their 
home in this city. It is generally ac- 
knowledged to be a month of less demand 
than was January, this year, but possibly 
that is a normal circumstance. During 
the few remaining days of the month and 
early in March, as spring approaches, we 
may see a change. Some consider that 
the outlook is hopeful. 

It must be remembered that this year 
there is lacking, in great measure, the 
source of demand which last year was 
found so fruitful—the bicycle tool trade. 
The Exhibition in this city has not had 
much effect in increasing it, but conditions 
were so well settled beforehand that prob- 
ably the time of the show was not looked 
upon as an epoch likely to see a material 
alteration thereof. Without the bicycle 
machinery trade and with no other source 
of domestic demand as yet filling its place, 
sales must necessarily be restricted in 
volume. While admitting the curtail- 
ment in the bicycle tool business, rela- 
tively to what it has been, one company 
who are extensively engaged in the manu- 
facture of small and medium sized ma- 
chinery remark that the majority of their 
orders are still in some way connected 
with bicycle work. 

Whether the heavy buying of steel rails 
by the railroads will have any effect, 
favorable or adverse, upon their attitude 
toward machine tools, is a question. As 
yet, their purchases of the latter have 
been sparing. 

It is generally agreed that the present 
time is one of lull in machine tool ex- 
ports, but a seasonable recovery of the 
trade is anticipated. Yet it is by no 
means at a standstill. For instance, an 
order was, this week, placed with an 
Eastern firm for four lathes, two large 
planers, one hydraulic punch, and three 
drills, amounting in all to $42,000, which 
are to be shipped to Germany and thence, 
it is believed, to the River Plate. Mr. 
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William S. Accles, spoken of in these col. 
umns some time ago, has taken an agency 
for the Niles Tool Works and recently 
arrived in London with the intent: ' 
opening an office for that purpose. 
WOOD-WORKING MACHINERY 
It is a pleasure to record the fact that 
this branch of the market shows improye- 
ment, the busiest season of the year be. 
ing just about the present time. The 
H. B. Smith Machine Co. may be quoted 
as one concern, among others, who evi- 


n of 
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Business Specials. 


Transient Advertisements 40 cents a line for 
each insertion under this head. About seven 
words make a line. Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. 

Gear wheels, gear cutting. Grant; see page 16 

Forming Lathes. Mer.Mach. Tool Co., Meriden,Ct 

Milling Machs. Kempsmith Co., Milwaukee. Wis 

Engine Castings 44 to 2 H. P. Finished boilers 
and engines. Grant Sipp, Paterson; N. J. 

Send $1 to the Tabor Mfg. Co., Elizabeth, N. J., 
for improved stop-motion revolution counter. 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,38 Cortlandt st..N.Y 
Duplex and special gear cutters, counterbores, 
cutter and surface grinders, vertical millers, hand 
punches and shears. R. M. Clough, New Haven. Ct. 
The American Ball-Bearing Co., of Cleveland, 
have exceptionally good facilities for the manu- 
facture of bicycle cups and cones; tempering, case 
hardening and grinding are a specialty with them 


4A A A 


Wants. 


Situations and Help Advertisements only 
inserted under this head. Rate 30 cents a 
line for each insertion. About seven words 
make aline. The Cash and Copy should be 
sent to reach us not later than Saturday Morn- 
ing for the ensuing week’s issue. Answers 
addressed to our care will be forwarded. 


Situations Wanted. 


Experienced mech. draftsman wants pos 
soon. Address Box 95, AMERICAN MACHINISs’. 


tion 


Boy, 16, desires a position as apprentice in a 
draughting office. H. J. B., 548 W. 4ist Street, N.Y. 


Wanted—Position as brass f’ndry foreman; thor- 
oughly experienced. Address Box 66, Am. Macu. 


Foundry Foreman, has considerable experience, 
is open for position. Box 72, AMER. MACHINIST. 


Draftsman, first class, exp. in wkn. drns. desires 
pos. with tech. constn. concerns. Box 94, Am. Macu. 


Wanted—Pos. as die sinker, punch and die make 
or tool maker: with last employers 644 years 
references. Box 92, AMERICAN MACHINIST. 


A tool maker, with a thorough tech. education 
and several years experience at designing specié 
machinery and tools, wants a position as su] 
general foreman. Age 39. Box 89, Am. Maca. 


Wanted—A position as foundry foreman: 2 
years experience, both foreman and _first- 
moulder on light and heavy machinery. A husiic 
best of references. Address Box 87, AM. Maca. 


Young engineer, speaking English, German, ! 
sian and French, desires to represent some A 
ican manufacturer in Europe. A1 references a 
ability and character. Box 90, AM. MACHINIS! 


A first-class general machinist wishes a posi! 
where sobriety and attention to business wi 
appreciated. Can take charge of shop or erect 
work outside; 25 years’ experience. Add 
Box 75, care AMERICAN MACHINIST. 


Wanted—Change of position—12 years experi 
as machinist, tool maker, draftsman and super- 
intendent. Now in charge of a prominent « 
dend paying shop; age 30. Good ref. as to cha 
ter and ability. Address Box 85, Am. Macu. 


Position wanted by designer, draftsman and ©x- 
pert mech. now in charge of shop building elec. hya. 
and belt power elevators. Would be pleased to or. 
with parties in this business or desirous of en:%s- 
ingin same. Up to date, care AMER. MACH. 
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4 skilled designer and builder of special machy. 
js open for engageme.t; many yrs. exp. in origi- 
natin and perfecting automatic machy. and im- 
proving mfg. processes ; highest ref., covering en- 
tire record. Address Box 65, AMER. MACHINIST. 

Address Box 86 AMERICAN Macuinist if you want 
ama’: ho hasserved time as machinist, draftsman 
and age 30, experi’d in designing and build- 
ings: .m, elec. and gen’l mach’y and tools. At 
pres ‘t. of a large and prosperous shop. Good 
rea 1 changing. Ref. as to abil. and integrity. 

Help Wanted. 

H Vanted—Good pay for leisure hours. Geo. 
Ww d, Philadelphia, Pa. 

\v oted—An Al energetic tool maker, who is not 


afrui of work. State age, experience and wages 
expocled. Box 93, AMERICAN MACHINIST. 

Weanted—Number one foundry foreman, who 
understands melting iron and best way of getting 
out castings, modern shop. Pig Iron, Am. Macu. 

Wanted—At once. asinstrument maker in a large 
ast mical observatory, a first class machinist, 
experienced in small and accurate work. Box 91, 
AmwenicAN MACHINIST. 

Wanted—First class tool and die maker. None 
but those used to small, fine work need apply. Ad- 
dre Wm. L. Gilbert Clock Company, Geo. B. 


Woodruff, Asst. Supt., Winstead, Conn. 
Ilelp Wanted—Two or 3 competent mechanics. 


experienced in the erection of power boilers and 
familiar with handling boilers and engines, as out- 


side men. Box 88, AMERICAN MACHINIST. 


Detail draftsman wanted. Must have had 1 or2 
years actual experience and be sober, reliable and 
willing to accept position in a small country town. 
Address ** Country,’ care AMERICAN MACHINIST. 


Wanted—A first-class designer of modern light 
machine tools; position open abroad in a large 
manufacturing establishment; no applications 
can be considered except from thoroughly capable 
men; suitable salary will be paid. Reply, giving 
full details as to qualifications, to box 56, AMERI- 


CAN MACHINIST. 
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Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
should be sent to reach us not later than Sat 
urday morning for the ensuing week’s issue 
Answers addressed to our care will be fon 
warded, 

Cheap 2d h’d lathes & planers. 8.M. York,Clev’d.O. 

Calipers & Gauges. F.A.Welles, Milwaukee, Wis, 

Best and cheapest Bolt Header. made by Baush 
& Harris Machine Tool Co., Springfield, Mass. 

Light and fine mach’y to order; models and elec- 
trical work specialty. E. O. Chase, Newark, N. J. 

For Sale—Second-hand drill presses.engine lathes 
& planers. Dietz. Schumacher & Boye, Cincinnati,O. 

The Dutton Wet Twist Drill Grinder is sold by 
the Garvin Machine Co., of Spring and Varick 
streets, New York City. 

We make a specialty of Shartle’s patent safety 
set collars. Prices low and samples free. Middle- 
town Machine Co., Middletown, Ohio. 

_ For Rent—Machine shop with tools and estab- 
lished trade. Rent can apply on purchase of tools 
Address Good Chance, AMERICAN MACHINIST. 

For Sale—Several Pratt & Whitney and other 
machine tools at 40 per cent. off cost. Have been 
in use a few months only. Send for list to T. K. 
Webster, 1075 W. 15th Street, Chicago. 

Wanted—An Idea, Who can think of some sim- 
ple thing to patent? Protect your ideas; they may 
bring you wealth. Write John Wedderburn & Co., 
Patent Attorneys, Washington, D. C., for their 
$1,800 prize offered to inventors. 

_For Sale—Blakeslee Bolt Header, size C, heads 
5¢ 10 244 inch bolts ; 40 lb. Bradley Rubber Cushion 
Helvye Hammer; No. 4 Emerson Power Scale. Prac- 
tically good as new machines. Address H. T. Mar- 
shall Machine Co., Brockton, Mass. 





Columbia University — 
in the Zity of New York. 
SCHOOL OF 


SCHOOL OF PURE SCIENCE. 


Four years’ undergraduate courses and spec 
ie. ‘acilities for graduate work in all departments. 

ulars forwarded on application to the Secre 
ta y of the University. 


IT’S NOW READY 


OUR NEW BOOK 


Gas, Gasoline and 
Oil Engines. 


By GARDINER D. HISCOX, M. E. 


The only American Book on the subject. 


Fully Illustrated. Octavo. Price, $2.50. 





A book designed for the general information 
of every one interested in this new and popu- 
lar motive power, and its adaptation to the 
increasing demand for a cheap and easily 
managed motor requiring no licensed engineer. 

The book treats of the theorv and practice 
of Gas, Gasoline and Oil Engines, as designed 
and manufactured in the United States. It 
also contains chapters on Horseless Vehicles, 
Electric Lighting, Marine Propulsion, etc. 


CONTENTS : 


Chapter I. Introduction, Historical. 

Chapter II. Theory of the Gas and Gaso- 
line Engine. 

Chapter III. Utilization of heat, and efli- 
ciencies in Gas Engines. 

Chapter IV. Retarded combustion and wall 
cooling. 

Chapter V. Causes of loss and inefficiency 
in explosive Motors. 

Chapter VI. Economy of the Gas Engine 
for electric lighting. 

Chapter VII. The material of power in 
explosive Engines. Petroleum products used 
in explosive Engines. 

Chapter VIII. Carburetters. 
pacity of Gas and Gasoline Engines. 

Chapter IX. Governors. 

Chapter X. Igniters and exploders. 

Chapter XI. Cylinder lubricators. 

Chapter XII. On the management of ex- 
plosive Motors. 

Chapter XIII. The measurement of power. 
The indicator and its work. The vibration of 
buildings and floors by the running of explo- 
sive Motors. 

Chapter XIV. 


Cylinder ca- 
Mufflers. 


Heat efficiencies. 

Chapter XV. Explosive Engine testing. 

Chapter XVI. Gas, Gasoline and Oil Ex- 
plosive Engines, for stationary, marine and 
vehicle power. 

Chapter XVII. United States Patents on 
Gas, Gasoline and Oil Engines and their ad- 
juncts since 1875. 

*.* Copies sent on receipt of price. 


Send for our circular of recently 

published books, also our large cat- 

alogue of books for machinists and engineers. 
HOW TO SEND MONEY.— Remit by Postal Order, 


Express Order, Registered Letter or by Draft on 
New York. 


NORMAN W. HENLEY & CO. 


PUBLISHERS 


15 Beekman Street, NEW YORK. 








NEW HAVEN MFG. CO. 


NEW HAVEN, CONN. 








Manufacturers of 


IRON WORKING MACHINERY, 


Planers, Lathes, Slotters, etc. 





(Continued from page 30.) 
dence this fact. They find trade more 
active than for a long time. Inquiry is 
brisk and sales too are good. The orders 
of some companies, however, do not show 
an increase. 

Some of the recent export work in 
wood working machinery has been done 
by J. F. Rogers & Co., who last week 
shipped an entire planing mill outfit to 
Guatemala and, shortly before, a power 
plant, consisting of a planing machine 
and saw mill driven by small turbines, to 
Costa Rica. W. J. Reddy is encroaching 
upon British territory by making a ship- 
ment to a Bermuda party who receives 
government contracts. 

The combination among wood-working 
machinery manufacturers has not yet ma- 
terialized, nor, on the other hand, have 
we heard that it has been abandoned. 


MISCELLANEOUS MENTION, 


Although money is plenty it is hard to 
obtain. A certain electrical manufac- 
turing concern whose name is not an un- 
familiar one, is looking for a loan of $100,- 
000 on its plant, etc., said to be worth 
$400,000. Its capitalization is a quarter of 
a million and the annual receipts about the 
same. The money is wanted for the pur- 
pose of lifting a mortgage and we do not 
understand that it implies that anything 
is wrong with the company. As a con- 
trast, a party, or parties, whose names are 
kept in the background are offering to 
invest capital ad libitum in gas works 
and electric railways which will “bear in- 
vestigation.” 

The following items are among recent 
export news: The Philadelphia Engineer- 
ing Co. is to ship to Japan, via San Fran- 
cisco, overland, a 175-foot smokestack for 
a new electric light plant in Yokohama. 
The Edward P. Allis Co. is finishing two 
vertical compound beam blowing engines, 
with 40 and 78 by 60-inch steam cylinders 
and two 76x 60-inch air cylinders, for a 
concern in Trieste, Austria. 

The exports of merchandise from the 
United States for January, 1897, amounted 
to $94,984,067, against $86,970,028 for 
January, 1896. The excess of the exports 
over the imports for January of this year 
was $43,656,986, against an excess of $18,- 
322,428 in January of last year. These 
figures do not include shipments of gold 
and silver. 

The United States Consul General at 
Berlin has brought to light a plot to take 
out patents in Germany on the trade 
marks of such American bicycles as are 
now unprotected in that country. He is 
taking measures to have such action fore- 
stalled by a bicycle agent who will hold 
the patents in trust, to be transferred to 
the An:erican companies when they choose 
to pay the small costs necessary. 

It is reported that N. Ascalante Peon, 
of Merida, Yucatan, has asked parties in 
this market for prices on fifty gasoline or 
kerosene motors for 14-foot cars, and a 
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gasoline locomotive for light traffic on a 
24-inch gage road. 
THE IRON MARKET. 

The enormous sales of steel rails which 
have followed the disruption of the 
pool, have included a considerable ton- 
nage for export. A stiffening in the 
price of Bessemer steel and iron resulted 
from the demand for rails, but its moral 
influence upon the pig irons which we 
quote has not been sufficent to arouse 
activity and some of the furnaces are now 
willing to give later deliveries than for- 
mwerly at the same prices. 

As a result of the drop in rails the Penn- 
sylvania Steel Company have made a 10 
per cent. cut in wages, to take effect 
March Ist, and affecting about 3,000 em- 
ployés. 

Quotations. 


New York, Saturday, February 20th. 


Iron—American pig, tidewater delivery : 
No. 1 foundry, Northern $12 00 @$12 50 
No. 2 foundry, Northern 11 50@ %5 
No. 2 plain, Northern 
Gray Forge 
No. 1 foundry, Southern 
No. 2 foundry, Southern 
No. 8 foundry, Southern........... i 
No. 1 soft, Southern 
No. 2 soft, Southern 


The market is unsettled and it may be possible 
to obtain large lots at a shade less than the prices 
quoted. 

Bar Iron—Base—Mill price, in carloads, on dock: 
common, 1.05 @ 1.15c.; refined, 1.15@1.25c. Store 
prices: common, 1.35 @ 1.45c.: refined, 1.40 @ 1.60c. 

Tool Steel—Ordinary sizes, standard quality, 6 @ 
%c., with some brands perhaps a little less; extra 
grades, 11 @ 12c.; special grades, 16c. and upward. 

Machinery Steel—Ordinary brands, from store, 
in small lots, 1.60 @ 1.65c. 

Cold Rolled Steel Shafting—Base size, 2.60 @ 
2.65c., in small lots, from store. 

Copper —Carload lots. Lake Superior ingot, 
12 00c.; electrolytic, 1154 @ 113%4c.; casting copper, 


11}éc. 
Pig Tin—For 5 and 10-ton lots. 13.55@ + “eee 


Pig Lead—In carload lots, 3.35c., f. 0. b. 
Spelter—In carload lots, New York delivery 


4.05 @ 4.10c., f. 0. b. 
‘ — ee 74 @ 7Me.; Hallett’s, 
6% @ 7c 
Lard Oil—Prime city, present make, commercial! 
quality, in wholesale lots, 38 @ 40c. 


A A A 
Manufactures. 


The C., L. & W. R. R. Company will erect 
another car shop at Lorain, O. 


The Roberts Machine Company, of College- 
ville, Pa., has been incorporated. 


The Enterprise Boiler Company, of Youngs- 
town, O., will enlarge their plant. 


Mr. H. C. Warmouth contemplates the erec- 
tion of a sugar mill near St. Louis, Mo. 


The foundry of the Standard Company, St. 
Louis, Mo., was recently destroyed by fire. 


The Deering Harvester Company, Chicago, 
Tll., intend to make additions to their plant. 


Brusaton Lumber Company, of Pittsburg, 
Pa., will erect a carpenter and machine shop. 


At Livermore, Cal., Mr. John Aylward is 
contemplating the erection of a new machine 
shop. 

At Huntington, Ore., Mr. Sage, of the firm 
of Sage & McDougal, is expected to open a 
foundry. 

The McKenna Steel Working Company will 
locate in Joliet, Ill., at which place a building 
will be erected. 

The sawmill of the J. B. Bassett Lumber 
Company, Minneapolis, Minn., has been de- 
stroyed by fire. 

The shops of the Indianapolis Bolt & Ma- 

(Continued on page 30.) 
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J. M. ALLEN, President. 

WM. B. FRANKLIN, Vice-President. 

F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary and Treasurer. 


Robbins Patent 
Lathe «Planer Tools 














AND 


Kennelly Protractors 











are illustrated and fully de- 
scribed in our new 1897 cat- 
alogue, and so are over 2,000 
other tools. . . ‘. ° 
New book will be ready next 
month. . ° ° . . 
See our announcement on the 
front cover page of next week’s 
AMERICAN MACHINIST. . ° ° 
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MONTGOMERY & CO. 


Makers of Fine Tools, 


105 Fulton Street, NEW YORK CITY. 





ELECTRIC LIGHT 
ENGINES. 


Photos, Description and Estimates 


for the 


W. D. FORBES & CO., 
HOBOKEN, N. J. 
4302 Hudson St., 2 blocks from 14th St. Ferry. 





We take especial pride in the 
design and workmanship on our 
Milling Machines. We make 
nothing else, have a new and 
modern plant, and study to meet 
the requirements of modern 
practice in the best possible shape, 


tb 


Kempsmith 


Machine Tool Co., 
Milwaukee, Wis. 
U. S. A. 
oh 
AGENTS : 


J. J. McCabe, . © 
Strong, Carlisle & Turney, 
Selig, Sonnenthal & Co., . 


New York 
Cleveland, O, 
London 


eh 


For Special Features of the 
Kempsmith Miller write © 
for Catalogue. 


SHAPERS 
H FitcHsurc 


MACHINE 7 
WORKS bh 


i FITCHBURG, MASS., U.S A. FP 
METAL-WORKING 
MACHINERY. 


s 
New 20-in. 
Combination Drill, 
Amostvaluable machine for gen- 
taagee eral use. Ask for Drill Book C. 
== Sibley & Ware, S. Bend, Ind. 


Solder without Rust 


syusine THE ELLIOTT 
NON-CORROSIVE SOLDERING FLU!) 


SAMPLE POST-PAID 10 CENTS. 


ELLIOTT CHEMICAL WORKS, Newton, Mass. 





CATALOG E. 
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THIS LATHE COMBINES THE LATEST AND 
BEST IMPROVEMENTS. 

















[4 in.x6 ft. Hendey-Norton Lathe 


With Improved Automatic Stop. 
eee 


AUTOMATIC STOP 


it is durable, simple, indispensable. It will automatically 
stop the carriage in either direction. It is equally efficient 
whether feeding or thread-cutting, running up to a shoulder, 
boring to bottom of holes, or internal thread-cutting. No 
danger of spoiling either tool or work. It is a safeguard 
against accidents in either direction. 


CARRIAGE 


The carriage reverses in apron; no slamming of countershaft. 
There is no comparison between this lathe and the old style 
or common lathe. 


THREADS 


It has all threads in daily use with simple movement of lever. 


FEEDS 


Has all feeds in daily use with simple movement of lever. 
Send for Circular. 


THE HENDEY MACHINE COMPANY, 
Torrington, Conn. 


Agents for the Pacific Coast, PACIFIC TOOL AND SUPPLY CO., San Francisco, Cal. 


CHAS. CHURCHILL & CO., Ltd., London and Birmingham. 
European Agents, - SCHUCHARDT & SCHUTTE, Berlin and Vienna. 
( EUGENE SOLLER, Basel, Switzerland. 





(Continued from page 38.) 
chine Works, Indianapolis, Ind., have been de- 
stroyed by fire. 


It is probable that the Ober Lathe Company, 
of Chagrin Falls, O., will place some new 
machinery. 


L. L. Graves, of Streaton, IIl., is improving 
and remodeling his foundry, and will install 
new machinery. 


The plant of the Franz Krein China Com- 
pany will be removed from St. Mary’s, O., 
to Anderson, Ind. 


Prentice Bros., Worcester, Mass., have pur- 
chased a piece of land, upon which they will 
erect a new plant. 

E. A. Phillips & Sons contemplate the erec- 
tion of a factory at Tenth and Lombard 
streets, Philadelphia, Pa. 


The Whittier Mills, of Chattahoochee, Ga., 
contemplate doubling their capacity. W. R. 
B. Whittier is interested. 


The Pennsylvania Bolt & Nut Company, 
Philadelphia, Pa., have begun the erection of 
an addition to their plant. 


James Richards & Son, of Jersey City, N. J., 
have purchased twenty acres, on which they 
will erect a steam sawmill. 


Mr. Edwin S. Cramp, of Philadelphia, Pa., 
will erect a factory at Rockford, Ill., for the 
manufacture of ship padding, etc. 


The Machwirth Bros. Company, of Buffalo, 
N. Y., is to erect a manufacturing building 
in that city. It will be 100 x 120 feet. 


The Wright & Hill Linseed Oil Company, 
Chicago, Ill, will erect an addition to their 
plant. This addition will be 114 x 115 feet. 


At Marion, N. C., Messrs. C. E. Decker, 
John Decker and G. L. Payne, of Gibson, Pa., 
are about to establish a wood-working factory. 

A new company, known as the Ontario 
Radiator Company, has been formed at To- 
ronto, Ont., Canada, and will erect a factory 
in that city. 

The Barry-Wehmiller Machinery Company 
has been incorporated at St. Louis, Mo. 
Messrs. Thomas J. Barry and Alfred H. Weh- 
miller are interested. 


At East Brookfield, Mass., the Quaboag 
Manufacturing Company has been organized. 
Mr. Theo. C. Bates is President and Lucian 
A. Taylor, Treasurer. 

At Toronto, Ont., Canada, the Cooper Ma- 
chine Company has been incorporated, with a 
capital stock of $20,000, to manufacture gaso- 
line and oil engines, etc. 


At San Francisco, Cal., the Weber Car 
Axle Box Company has been incorporated. 
Messrs. C. S. Goodman, E. E. Ames and Al- 
bert A. Weber are interested. 


The Leon Iron Company has been formed at 
Duluth, Minn., with Mr. Leon E. Lum, of 
Brainerd, and C. A. Congdon and James 
Wanless, of Duluth, as incorporators. 


The Crompton Loom Works and the Knowles 
Loom Works, of Worcester, Mass., have been 
consolidated, and will be known as the Cromp- 
ton & Knowles Loom Works Company. The 
capital of the new company is put at $3,000,- 
000, and the leading officers will be as fol- 
lows: President, C. H. Hutchins, president 
and treasurer Knowles Loom Works; vice- 
president, Charles Crompton, president of 
the Crompton Loom Works; vice-president, 
Frank P. Knowles, vice-president of Knowles 
Loom Works; treasurer, George Crompton, of 
Crompton Loom Works; assistant treasurer, 
J. M. Russell, cashier of Knowles Loom 
Works; general superintendents, George F. 
Hutchins, general superintendent Knowles 
Loom Works, and Horace Wynn, general 
manager Crompton Works. As far as pos- 
sible, it is proposed to use the same corps of 
aceountants, salesmen and foremen who have 
been with the two corporations in the past. 
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New Catalogs, 


There are three sizes of Standard Catalogs, 
first authorized by the Master Car Builders’ 
Association, 9"x12', 6'x9" and 3% x6". 
We recommend the 6'x 9" size for machinery 


catal When they must be larger or smaller 
one of the other standard sizes should be 
adopted if possible. 


We have received from Hugh Hill, Ander- 
son, Ind., a catalog illustrating and describing 
the “Hugh Hill’’ tool holders. It is 34x6 
inches. 


The G. A. Gray Company, Cincinnati, O., have 
sent us pocket catalog illustrating and describing 
the Gray planers, planer chucks, etc. It is 84 x 
514 inches. 


The Goulds Manufacturing Company, New York, 
have issued a small pamphlet illustrating and de- 
scribing electric pumps. It is small standard size, 
314 x 6 inches. 


The Hancock Inspirator Company, Boston, 
Mass., send us a catalog containing illustra- 
tions and descriptions of ejectors, inspirators, 
ete. It is 54% x 8% inches. 


We have received from the Union Manufac- 
turing Company, New Britain, Conn., a cata- 
log devoted to the illustration and description 
of lathe and drill chucks. It is 54% x 8 inches. 


We have received from the Rue Manufac- 
turing Company, Philadelphia, Pa., catalog 
“A,” which contains illustrations and descrip- 
tions of injectors. It is standard size, 344 x 6 
inches. 

The Waltham Manufacturing Company, makers 
of the “Orient”? and “Saracen” bicycles, have 
sent us catalog, which contains illustrations and 
descriptions of the bicycles named above. The 
catalog is 5 x 7 inches. 


The Wolverine Motor Works, Grand Rapids, 
Mich., send us a catalog which contains illus- 
trations and description of motors for marine 
and stationary purposes. The catalog is stan- 
dard size, 6 x 9 inches. 

The Norton Emery Wheel Company, Worcester, 
Mass., send us catalog devoted to the illustration 
and description of various forms of emery stones, 
wheels, cylinders, grinders, etc. It is 534. x 8 inches. 
A copy will be sent to those interested on applica- 
tion. 

The Safety Emery Wheel Company, of 
Springfield, O., send us a catalog containing 
illustrations and descriptions of emery stones, 
wheels, emery wheel dressers and other grind- 
ing machinery. It is standard size, 6x9 
inches. 

We have received the catalog of the Filer & 
Stowell Co., of Milwaukee, Wis., containing illus- 
trations and descriptions of Corliss engines, com- 
pressors, pumps for wells and mines, etc. Some 
tables are also given regarding the friction of water 
in pipes. It is 644 x 91o inches. 

We have received from the Philadelphia En- 
gineering Works, Philadelphia, Pa., their catalog 
“*E”’, third edition, in which is contained illustra- 
tions and descriptions of steel plate chimneys. The 


catalog contains testimonial letters from those 
who have had experience with these chimneys and 
is standard size, 6 x 9 inches. 

The Buffalo Forge Company, of Buffalo, N. Y., 
announce that there has been sach a demand for 
their new catalog containing information on venti- 
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lating, heating, drying, etc , that they are com- 
pelled to issue a sm ller pocket edition, which will 
soon be ready for distribution. This will contain 
the same matter, but the book will simply be re- 
duced in size. ‘e 

We have received a copy of Bement, Miles 
& Co.’s catalog of special boiler shop tools. 
The catalog comprises punches, _ shears 


(the latter of the usual type, and with auto- 


matic spacing tables), overhead and other 
special drilling machines, plate planers, bend- 
ing rolls and machines, flanging machines and 
riveting machines. Many of the machines 
shown are new types. The catalog is 6x9 
standard, and is liberally illustrated. 
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« Fine Machine Cools. « 


Complete Plants furnished for Bicycle, Typewriter, Gun and Sewing Machine Makers. Gauges and Simait 


Tools for all Machine Work. Drop Hammers and Trimming Presses. Forging 
and Trimming Dies for all classes of work. 


England—Buck & HICKMAN, 280 Whitechapel Road, London, E. 
France—FENWICK FRERES & CO., 21 Rue Martel, Paris. 
eames and Austria—SCHUCHARDT & SCHUTTE, Berlin and Vienna 
0. 


Chicago—42 and 44 South Clinton St. ston—281 Franklin St. New York—123 Liberty st, 





FINE MACHINE RELIGSVED TALKS. 

‘Lightning’ and ‘Green River” Screw Plates, Dies, Tap Wrenches, Bolt Cutters and Drilling Machines for 
Hand and Power, Punching Presses, etc.—-SEND FOR CATALOGUE. 
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WILEY & RUSSELIT MEG, CO., CREENFIELD, MASS. 
Agents in London, SELIG, SONNENTHAL & CO., 85 Queen Victoria Street, 


The Mechanical Engineering of Power Plants. 


By Prof. FREDERIC R. HUTTON, Columbia University. 


750 Pages, 500 Cuts. Cloth,}$5.00. 


JOHN WILEY & SONS, 
NEW YORK CITY. 


SPEAKING OF LATHES Weare building them in 

various sizesfrom g-in. 

to 15-in, swing, in various lengths, both engine and speed 

lathes. Our designs are the latest and most approved, 

while the workmanship, material and finish are of the high- 

est order. Our catalogue will tell you all about them. 

well as of our planers, shapers, drills and other tools and 
supplies. 


SEBASTIAN LATHE COMPANY, 
117 and 19 CULVERT STREET, CINCINNATI, OHIO. 





















53 EAST TENTH STREET, 











CATALOGUE FREE. =k 


DYER & DRISCOLL, 
PATENT SOLICITORS, 36 WALL ST., N.Y, STAR LATHES 
kkk 
Foot Power Screw Cut- 
ting, Autematic Cross 
Feed, 9 and 12” Swing. 
Send for Catalog B. 


Seneca Falls Mfg. Co. 
687 Water St.,Seneca Falls,N.Y. 
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WHEN YOU ARE OFFERED JENKINS’ or JENKINS BROS.’ DISCS 
that have Trade Mark same as cut, they are all right 
for high pressure steam. All others are imitations 
and you cannot hold us responsible. If you cannot 
get our discs from your dealer, send to us for them. 


JENKINS BROS., 71 John Street, New York. 
31N. Canal St., Chicago. 7 .N. 4th St., Philadelphia. 17 Pearl St., Boston. 


Walker Universal Tool ® sexo ror 
ad Cutter Grinder. 2 | ewrate 


CATALOGUE. 
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NORTON EMERY WHEEL CO. 
WORCESTER, MASS. 




















Machinists——— 
FITTERS, TURNERS, PLANERS, ETC. 


French, Belgian or Flemish workmen, first-class 
only, returning to the Continent, can be offered 
permanent situations at the 


SOCIETE ANONYME DU PHENIX, Ghent, Belgium. 
Those accustomed to the manufacture of Machine 
— preferred. Apply or address by letter as No 
above. 


McFADDEN COMPANY, 











